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ABSTRACT 


The behavior of the pika (Ochotona princeps) was studied 
in spring and summer of 1969 and 1970 in the Kananaskis 
region of Alberta. Pikas were individually marked with ear 
tags. General activity, individual oriented behavior 
(including comfort and maintenance behavior and food getting 
behavior), and territorial and social behavior (including 
spatial and temporal use of home range, vocalization, 
agonistic and related behavior, reproductive and maternal 
behavior, and scent marking) were studied. Particular 
emphasis was placed on territorial and social behavior. 

In summer, pikas avoided the hottest weather, and in 
early spring, they avoided the coldest weather. 

Pikas reingest cecal feces as they issue from the 
cloaca. This was observed on the surface of the rockslide. 
and visible reingestion rates declined from spring to 
summer, as vegetation quality and Guentiaty imcreased. Pelage 
maintenance acts increased gradually through the summer and 
possible causes for this increase are discussed. Sitting 
activity occupied between 40 and 60 percent of the time 
pikas were seen. They groomed themselves, called, and 
interacted vocally while sitting. Feeding activity occupied 
between 20 and 30 percent of the time pikas were seen in 
spring and early summer, decreasing in do un Duly sane janie? 
and juveniles in August with the onset of haying wactavuity, 


because pikas fed while haying. Haying occupied between 15 
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and 35 percent of the time pikas were seen in late summer. 
The significance of haypiles is discussed. 

Pikas lived in a paired arrangement. In the hreeding 
season (April, May, and June), pair members' core areas 
overlapped extensively and the majority of interactions 
occurred within pikas' core areas between oo’. In spring, 
few agonistic interactions were seen, and the pikas were 
least vocal. However, long calls were heard most frequently 
at that time. The possible scent marking acts of cheek 
rubbing, urination, and defecation occurred mainly outside 
of pikas' core areas unless juveniles were present. 

In July, co had haypile oriented core areas and little 
overlap with their 99. Agonistic interactions increased, 
occurring mainly outside of core areas. The majority of 
interactions were o-? and adult-juvenile ones. In August, 
2? and established juveniles had distinct haypile oriented 
core areas and no overlap of core areas with their "mates." 
Pikas were most vocal in August and the highest number of 
agonistic interactions were seen, mainly c-? and adult- 
juvenile ones, occurring mainly outside core areas. 
Agonistic interactions and vocality were highest when 
several juveniles were present and attempting to pair with 


single individuals. 
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INTRODUCTION 


Pikas (Family Ochotonidae) are mainly diurnal, small 
(approximately 120 g), sedentary, vocal mammals, known for 
their habit of caching vegetation in haypiles. Of the 14 
recognized species of pika (Ellerman and Morrison-Scott 
1951), only two are found in North America, occurring in 
discrete populations on talus slopes. The species studied, 
Ochotona princeps, ranges through British Columbia and 
western Alberta south to New Mexico, Arizona, Colorado, 
and Calurorniay (FiquzerL)i. 

There have been few ethological studies of O. princeps. 
Severaid (1956) and Krear (1965) studied ecology, natural 
Hestony, and ethologyiort O. pranceps-™% Three asian species; 
the Himalayan pika (O. roylei, Kawamichi 1968, 197la), the 
Japanese pika (O. hyperborea yesoensis, Kawamichi 1969, 
1970), and the big eared pika (O. macrotis, Kawamichi 1971a) 
have been studied. 

Descriptions of calis, home range overlap, and scent 
marking in O. princeps are incomplete. Krear (1965) describes 
six calls, Severaid (1956) seven or eight, Broadbooks (1965) 
three. Krear (1965) concluded that although each pika had 
its own fairly discrete home range, ?9 moved in WLeh oc 
during the breeding season. Although Severaid (1956) did 
not observe one area for very long, he felt that pikas lived 
in family groups, composed of at least @ and young, later in 
summer. Kawamichi (1970) has shown that the Japanese pika 


generally lives in pairs. 


“OLTOUAGOATUI 


Ifeme ,Isnwib vieism eus (eabiaesodsoo yibmet) ssArd 


103 wont ,clenmmem Laoov ,yxsineber .(p OSL ylaiemixotqgs) 


$i sft 20 y,ealtqvern at noisstepev priitios> to srded «ted? 
ttoo2-noafrttoM Bos asmael{la@) seiiq to eeissgs besiapoper 
ni pnixivoso ,sSiteméA AtioM ni Savot ets ows Yao ,(L8CL 
.osibuta astosgs sfT ,2e9goie servlet so skoizelvgog stezmpelb 
bas sicmulod saljisad sipyouls aepist  eqeomity smasodao 
obsiteloD ,snosixtA .osixeM wel oy dovce sivediA qrscegew 
.{i steprS) sinwtotiied bas 

sagecontig .O to esibyse Ia xtpofodss we? aesed syed’ siedT 


ilezstea ,ypoloos heibuse (c9€l) xBe2M Bas (e8@el) bisteved 


aL hil 






i 


if 


.Beivege asies ee1dT .egedrting .O Io ypolodis Bas Rone 


ond ,(6lvel ,Sd@l inoimeweX ,tstyou .0) sxiq asyslemin edd 
G00L idolmswei ,pieasossy se .ttysqya .0) salig Sseensaat 
(e{fel indimswed  stjiousam .0) saiq beiss pid ‘BAF Bas , (Over 
.Sstbuse need sever 

tnooe bas gefxteve Spasi omod ,alfiso to enebtgiazoesd 
SeGiaoseh (2501) zsswi .sittelamoont sxe agaonisg .0 ai paitzsm 
(26@L) eaaeodbsors .sipis x0 neves (o20L) Bretsvee ,aliso xis 


 86A sxiq dose dpvodsis tsdt i thi (28@L) rs9v1 haan 





Figure 1. Distribution of Ochotona princeps and O. collaris 
(from Hall and Kelson 1959, page 248.) 
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Although Severaid (1956), Krear (1965), Broadbooks 
(1965), and Kawamichi (1968, 1969, 1970, 197la, b) mention 
seeing numerous fecal piles on talus inhabited by pikas, 
there is little discussion of this as possible scent 
marking. Harvey and Rosenberg (1960) describe a complex 
apocrine gland in the cheek of O. princeps, and Severaid 
(1956), Kilham (1958), Broadbooks (1965), and Krear (1965) 
noticed that pikas rubbed their cheeks on rocks, but could 
only speculate on the function of this act. 

The purpose of my study was a qualitative and, where 
applicable, quantitative description of the behavior of the 
pika, with emphasis on social behavior and Uti ezataonsor 
time and space. This study was conducted in the Kananaskis 
area, in the front range of the Rocky Mountains east of 
Banff National Park, Alberta. Field work was done during 


the spring and summer of 1969 and 1970. 
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1. DESCRIPTION OF STUDY AREAS 


Observation was mainly done on two rockslides, the 
Kananaskis and Jumping Pound study areas. They are located 
at approximately 115°n, 51°w (Figure 1). 

The Kananaskis study area (Figure 2) is located 24 km 
southwest of the University of Calgary Environmental Sciences 
Centre, bordered to the west by the Forestry Trunk Road and 
the Kananaskis River. The slope is west-facing and lies 
at an elevation of 1500 m. The rockslide measured 70 m by 
BOm wath te verticadsrice of 15-200m-~-Pikaspon this area 
were observed during May-August 1969 and April-May 1970. 

This rockslide was generally surrounded by young 
spruce (Picea sp.), lodgepole pine (Pinus contorta), 
trembling aspen (Populus rye sides), and some willow 
(Salix sp.). Lower strata vegetation consisted of bear 
berry (Arctostaphylos uva-ursi), daisy fleabane (Exigeron 
compositus), grasses, stinging nettle (Urtica gracilis), 
gooseberry (Ribes oxyacanthoides), shrubby cinguefoil 
(Potentilla fruticosa), beard tongue (Pentstemon sp.), 
northern bedstraw (Galium boreale), and Arnica sp. The 
lower strata vegetation grew in open areas bordering and 
within the rockslide. Soil in the area is relatively dry 
and quite rocky. 

Other mammals resident or frequently seen travelling 
on this rockslide were wood rats (Neotoma cinereus), 


golden-mantled ground squirrels (Spermophilus lateralis), 
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chipmunks (Eutamias sp.), and red squirrels (Tamiasciurus 
hudsonicus). 

in 9697 one’ adwitt Grand’ two'adult co pikas were resi- 
dent, and ao offspring of the 9 was present from July 8- 
August 4. An adult ? lived in a small patch of talus nearby; 
she was rarely seen but was visited regularly by one of the 
adult oo’. In October 1969 one adult o& disappeared; the other 
o disappeared on May 11, 1970, and a marked & from a nearby 


rockslide appeared on the study area May 15. 


The Jumping Pound study area (Figure 3) lies by the 
Jumping Pound road, 6.8 km east of the Forestry Trunk road. 
The Jumping Pound road originates 1.6 km north of the Envi- 
ronmental Sciences Centre. The rockslide is exposed to the 
south at an elevation of 1500 m, and measures 45 m by 55 m, 
with a vertical rise of 25-30 m. A small patch of talus 
measuring 10 m by 25 m is located 10 m east of the main rock- 
slide. Pikas were observed on this area in July-August 1969 
and June-September 1970. 

A forest of mature spruce, lodgepole pine, aspen, and 
balsam poplar (Popumus balsam tena). boundersetnis rocksilide. 
The forest bordering the eastern and upper edge of the talus 
is more open than that of the Kananaskis study area, with an 
UNdeiSsLOLy OL bean berry, wild sweet pea a(Lalhyrussochro— 
TEUCUS) worlds lucor Icem(Gily.cyr nitzam Leprdota) jaw ildevetch 
(Vicia americana), rose (Rosa sp.), gooseberry,. grasses, 


false solomon 's seal (Smilacina racemosa var. amplexicaulis), 


twisted stalk (Streptopus amplexifolius), wild white 
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Map of the Jumping Pound study area 


Figure 3. 
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geranium (Geranium richardsonii), northern bedstraw, fire- 
weed (Epilobium angustifolium), Equisetum sp., stinging 
nettle, raspberry (Rubus strigosus), one-flowered winter- 
green (Moneses uniflora), and paintbrush (Castilleja 
Winvata)s. 

The rockslide is in the bottom of a narrow valley and 
is wetter than the Kananaskis area; the bases of all low 
rockslides in the Jumping Pound flooded during spring runoff 
TMi OO9mand: 107 0% 

Other mammals resident or frequently seen were wood 
rats, chipmunks, and red squirrels. 

The 1969 population consisted of three adult oc and 
one adult 9, and her offspring (one oh, one ?). The adult 
@ disappeared in mid-July and was replaced by her 2 oft— 
spring. The juvenile o disappeared soon after. 

The three oo’ and the juvenile 9? overwintered and this 
@ (then 11 months old) produced two ¢o OLrlespring in) early 
June, 1970. These young disappeared in late June and early 
July. A juvenile @ was introduced onto the TOcKkslideyin 
early August, and on August 4 the Second MMtterson che 
yearling 9° appeared, one o andwone.©®..) The cthreesacuil ioc, 
the yearling ? and her offspring, and the introduced 
juvenile @ were all present at the termination of intensive 
observations on September 6, 1970. Table 1 shows the 
inhabitants of the two rockslides during this study. In 
all cases, number codes are used for individuals from the 


Jumping Pound study area (i.e. dl) and letter codes are used 
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for individuals from the Kananaskis study area (i.e. 9TE). 
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2. METHODS 


Most pikas on both study areas were trapped and indi- 
vidually marked with colored ear tags. Pikas were trapped 
with two sizes of Sherman traps (13 X 13 X 38 cm and 10 -x 
LOD 425 scm) placed, abouts tnefrom~ea chaypinle,e nextttro: a 
rock that a pika frequently sat on, or near a fecal pile. 
Traps were prebaited for three days with a combination of 
willow leaves, vetch, and grasses. Trapping was done on an 
area until all individuals were tagged and when new juve- 
niles appeared. 

Until July 1969, trapping was done throughout the 
daylight hours; then, due to two deaths on other areas on 
hot afternoons, traps were run only in the early morning 
and late afternoon. Traps were checked every two to three 
hours and prebaited through the afternoon and overnight. 
In 1970, traps were run from 1700-1800 hours until 0900- 
LOOO Ghouxnsy passnojtraphdeathscsoccurredjovernightete Ltraps 
were checked at dusk, dawn, and 0900 or 1000, then pre- 
baited for the day. The only other species caught in any 
numbers were wood rats. 

Captured pikas were shaken into a bag drawn over the 
opened trap. The bag was then partially closed with a 
drawstring and sex determination and tagging done through 
the small opening. Sex was determined by manipulating the 
cloaca and distinguishing between a relatively long, thin 


penis in oo or a broader, flatter clitoris with a groove 
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down the center in ?9. It is difficult to determine sex 
in young juveniles as their genitalia are not well developed. 

Pikas were tagged with round colored plastic tags 
affixed through the ear cartilage by a numbered fingerling 
tag. Five colors of plastic were used. Tagging was done 
on the right ear in doo and the left ear in @9. After two 
weeks of observation, individuals could be recognized by 
their coat patternseandecalls as well. 

Observation was conducted from one or two vantage 
points that gave as complete a view of the rockslide as 
was possible. No location on either rockslide gave an 
unobstructed view of the entire area and surrounding 
vegetation. Thus, some home ranges were more visible than 
others. Both study areas were marked with grid stakes 
are lOsmerntenvals,. 

Total observation time on these rockslides was approxi- 
mately 450 hours. Observations were made with the unaided 
eye and through 10 X 40 binoculars. Data consisting of 
time of day (Mountain Standard Time), to the second when- 
ever possible (for later derivation of duration of 
aCuIVibLles)). individualspika, silts saclivityeands location 
(to a 5m by 5m area or specific location) were recorded 
on a portable tape recorder and later transcribed onto 
data sheets. Calls of pikas and activities of other 
species in the area were also recorded. 

General weather conditions were recorded. Some aspects 


of behavior were documented photographically with a Konica 
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Super 8-6TL movie camera with telephoto zoom lens, and an 
Asahi Pentax 35 mm camera with normal and telephoto lenses. 
By midsummer 1970, I had observed four o juveniles on 
two rockslides, and one 9, and all these oc’ disappeared 
about one month after weaning. I was curious to see 
whether (1) there was room for another ? on the Jumping 
Pound study area, and (2) @ juveniles were behaviorally 
different from co juveniles. In early August 1970, a 


juvenile @ was introduced onto this rockslide. 


Since observations were made on study areas with known 
individuals over two summers, some aspects of behavior could 
be analyzed quantitatively. For example, how frequently 
did an individual call? Did this frequency vary according 
to the sex and age of the pika, the time of day, weather, 
or the time of year? To permit the above analysis, detailed 
tally sheets were used. The number of times that each 
Specific act Or pattern was performed by one individual in 
aecpeciinc oem, by Semedanecasoueat asspeciftic location idurang 
each hour of the day (i.e. all short calls given by one pika 
while sitting on its haypile between 0900:00-0959:59 hours) 
was tallied, for each observation day. These tallies were 
then pooled into approximately one month time periods. 


These time periods were: 


Kananaskis study area Jumping Pound study area 
1969 1970 
May 17-30 
June l-July 1 June 2-July 6 
July 2-August 4 July 7-August 2 
August 5-18 August 3-September 6 


1970 April 22-May 21 1969 July 15-August 26 
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These time periods in spring differed because of the 
date of my arrival in the field and the accessibility 
of the study areas. Variation in later time periods are 
due to the timing of appearance of juveniles, as comparison 
of times when juveniles were not present on an area with 
times when they were present was desirable. The period of 
July 15-August 26, 1969 includes only three observation days 
in July; and in later sections is considered an August time 
period. 

Analysis of data was done with the aid of desk calcu- 
lators and an IBM 360 computer using APL. Programs used for 
sorting each individual's activities in each time period are 
presented in Appendix 1. Statistical methods were taken 
from Sokal and Rohlf (1969) and Steele and Torrie (1960). 

In all statistical tests p<.05 was considered significant. 

I have divided the behavioral repertoire of the pika 
into two basic categories -- individual oriented behavior, 
including comfort and maintenance and food-getting 
behavior, and territorial and social behavior and structure, 
including vocalization, spatial and temporal use of home 
Bange agonistic and related behavior, scent marking, and 
reproductive behavior. Some of these activities are not 
necessarily exclusive of others and may be discussed under 


Gather Of the two basic, Categories: 
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3. GENERAL ACTIVITY 


Severaid (1956), Krear (1965), and Kawamichi (1969) 
agree that although pikas can be seen or heard almost any 
time of day in spring and summer, they are most active in 
early morning and late afternoon. Haga (1960, p. 201) 
observed "During the summer months pikas show a preference 
for cool parts of the habitat." Dice (1927) and Kawamichi 
(1968) also mention this reaction to environmental conditions. 

Severaid (1956), Krear (1965), and Kawamichi (1969) 
also observed that onset and termination of activity periods 
varied with day length. Krear (1965) and Kawamichi (1959) 
report that activity is decreased during high winds or 
stormy weather. 

in latemsummem IO9 pe tenotacea Oneclear mornings that 
activity levels decreased rapidly as direct sunlight reached 
the rockslides and did not begin again until the area was 
shadedrors thes sun low.) Conversely, on cool or partly cloudy 
Or overcast days, pikas seemed to be active throughout the 
day. Because this apparent variation in activity with weather 
was not recognized until late summer 1969, the weather 
records I made in 1969 were incomplete. More complete 
descriptions of weather conditions were taken in 1970 and the 
data are analyzed and presented below. 

Data on the activity of pikas was classified as occur- 
ring during one of two general weather types: (1) clear or 
partly cloudy and hot at midday, or (2) partly cloudy or 


overcast, calm, and cool. The two study areas were treated 
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separately and analysis was done separately for each indi- 
vidual, hour of day, and time period. The amount of time 
each pika was seen, expressed as a percentage of time spent 
observing for each hour of the day, was calculated and used 
as an index of observable activity. Data for all individuals 
on a study area during a particular time period in each 
weather condition were later averaged to give a mean per- 
centage of time seen. 

Individual activity percentages were transformed to 
arcsine angle (Sokal and Rohlf 1969, p. 380), and a three- 
way analysis of variance (anova) (Appendices 2 and 3) was 
run, comparing activity indices between and within individu- 
als, time of day, and weather conditions. 

Figures 4 and 5 show the percent of observation time 
that a pika was seen (expressed as the weighted average of 
all individuals present) in each weather type during a one 
WoOludnedne Period. he wanova on the activity levels from the 
Kananaskis study area, April 22-May 21, 1970 (Figure 4a) shows 
wea gml rican: Cirtrerence in activity with time or day, and 
aecloiteLcant Ankerace1onyeflrect on activity yor weather and 
PImenOn ay mB Can be seen Eromihioguner4a thet activicy 
was higher at midday during clear or partly cloudy and warm 
weather. 

Activity levels on the Jumping Pound study area during 
June l-July 6, 1970 (Figure 4b) varied significantly with 
time of day, weather conditions, and showed,a significant 


interaction effect on activity between time of day and 
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Figure 4. Pika activity indices during (a) April-May and (b.) June, 1970 , under two 
general types of weather. 


a. Kananaskis study area, April 22- May 21, 1970 
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b. Jumping Pound study area, June? —- July 6 , 1970 
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Figure 5 
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Pika activity indices during €a) July and (b.) August, 1970 under two 
general types of weather. 


a. Jumping Pound study area, July 7- August 2, 


1970 
3 adult 0%” 1 adult 9 present 
30 
20 
: A ? A 





Hi INE CIS AEE Gy dieie Pe ys 


19 20 al 
total 
hours 
observation 

30 165 77 165 75 60 60 60 60 120 120 157 195 196 175 30 
29 

—-——— 390 !24 155 110 122 150 155 147 120 75 i8 100 130 102 116 75 

29 


mean 
percent 
of time 
spent 
observing 
that a 
pika was 
seen 


hour of day Ames Ole i) A8e OM IOme ll, Neg Io a 14 


time spent 


observing (min) 





weather 
types 


b. Jumping Pound study area, August 3- September 6, 1970 
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weather conditions. Activity levels in cool and cloudy 
weather were generally higher than those in clear and hot 
weather throughout the day, particularly in late morning. 

During July 7-August 2, 1970 (Figure 5a), the pikas 
show two activity patterns according to weather conditions. 
On clear, warm days, the pikas displayed distinct morning 
and evening activity peaks; while on cool, cloudy days, 
their activity was more variable and higher at midday. 

Anova shows activity at different times of day, under dif- 
ferent weather conditions, and an interaction effect on 
activity between time of day and weather conditions as 
Significantly different. During August 3-September 6, 1970 
(Figure 5b), the pikas again displayed two fairly distinct 
peaks in activity in early morning and evening on clear, 
warm days. On cool cloudy days, their activity was greater 
from midmorning to late afternoon. Again, anova shows that 
actrvitye levels drifter significantly according to time of day 
and weather conditions; there is also a significant inter- 
action effect on activity of time of day and weather 
eendrerons’ 

These results agree closely with those of Kawamichi 
(1968, 1969) who showed that on clear days pikas exhibit 
Strong bimodal “activity peaks" ("morning™ and “evening trips); 
DutyOonmcrToudy, calm, and cood days, pikac Were actave Chrough= 
out the day at a more variable level than in clear, warm 
weather. 


These data also indicate a seasonal reversal in activity 
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pattern with respect to weather conditions; in early spring 
pikaswshow hagh activity) at middayron, cleareor partly cloudy 
and warm days, while later in summer they are more active 

at midday during partly cloudy or overcast and cool days. 

In late April and early May 1970, cloudy days were near 
freezing or below and snow flurries were not uncommon. Clear 
days were mild but rarely above approximately 60°F. Later 
in summer, clear or partly cloudy days were usually above 
60°F and the rockslides heated considerably. In my study, 
the only two pikas that died in traps did so on hot after- 
noons.' /T,checked traps regularlyjand sin both cases ail) the 
fresh vegetation placed in the trap had been eaten (a large 
handful), and both pikas appeared to have died from water 
loss, as their abdomens were shrunken. 

Smith (1971), working in California, placed pikas living 
at different elevations in exposed wire cages in vegetated 
areas bordering their home rockslides, and left them all 
day. Pikas living at low elevations did not survive, even 
though fresh vegetation was available through the cage PMOor. 
Pikas living at high elevations survived these conditions, 
although they were stressed. Thus, there is some evidence 
that pikas, at least those living at lower elevations, have 
a poor tolerance for high temperatures in summer. 

Krear (1965) paid weekly visits to his study areas in 
autumn, winter, and spring, but saw little activity in mid- 
winter when the areas were snow covered. Although Kawamichi 


(197la) found that the Himalayan Dikamaindethesbig Ganed pika 
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were active in November-January in the Himalayas, the areas 
he studied were practically snow free, as were two other 
areas studied in 1968 for the Himalayan pika. The third 
area Kawamichi observed in 1968 was snow covered and the 
pikas were less active on the surface than on other areas; 
using instead an elaborate system of snow tunnels. Severaid 
(1956) and Krear (1965) describe snow tunnels. 

I visited both of my study areas in mid-March 1970; the 
pikas were active on clear days in the Jumping Pound, which 
was snow free except for the very base of the rockslide. No 
activity was seen on the Kananaskis area, which was sti li 
snow covered. There was little evidence of surface activity 
on the Kananaskis area, and snow tunnels leading from the 
edge of the rockslide into surrounding vegetation were 
present. Tapper (pers. comm.) and Hobbs (pers. comm.) have 
also seen snow tunnels. The Jumping Pound area was visited 
in October 1970: it was snow free and the pikas were active 
at midday. Thus, in the winter months, pikas may avoid 
relatively low temperatures either by being active at midday 
in snow free areas or by becoming subnivean when snow is 


present. 
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4. INDIVIDUAL ORIENTED BEHAVIOR 


4.1 Comfort and Maintenance Behavior. 
This section includes elimination and coprophagy, pelage 
maintenance, and use of “leisure time." A description of 


each pattern follows. 


Eliminative Behavior and sites naa 

Pikas produce two types of feces; "cecal" feces, and 
pellets. These have been described by Severaid (1956), Haga 
(1960), Krear (1965), Broadbooks (1963), and Kawamichi (197la). 
Cecal, fecesmare about) 4 mm by 20-300mm, black, “and are 
reingested. These are thought to be produced in the cecum 
and probably are of nutritional value to the animal, although 
this has not been investigated in pikas (for a discussion 
of coprophagy in rabbits, see Thacker and Brandt 1955). 

Cecal feces are either reingested as they issue from the 
cloaca (seen by Krear (1965) in captive pikas), or voided in 
the nest or on a haypile and eaten later (saved, as described 
by Severaid 1956); as well, Krear (1965) saw cecal feces on 
haypiles and near nests of captive pikas. Severaid (1955) 
observed captive pikas carrying cecal feces and attaching 
them to thessidessocencest sooxeceands cunne lo lec Cano uEsee 
a wild pika close enough to be sure it was reingesting its 
cecal feces until 1970. The pika balances on its hind legs, 
brings its tail-cloacal apparatus forward, and bends its 
head down and inward into contact with the cloaca (Figure 6a). 


The cloaca appears everted. The diagnostic difference 
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Figure 6a. A pika reingesting it’s cecal feces. 





b. A fecal tower under an overhanging rock. 
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between reingestion and grooming of the stomach area is two- 
fold: the pika always chews after refection and the head 
is usually bent more down and inward during refection. 

The pellets are approximately 4 mm in diameter, and 
dark green in color. Fecal deposits of variable size, 
composed exclusively of pellets, were present on both rock- 
slides. Such deposits have been reported by Severaid (1956), 
Broadbooks (1965), Krear (1965), and Kawamichi (1968, 1969, 
1970a,b). Smaller pellet aggregations occur under over- 
Dangang rocks, and occasionally en the edges of exposed 
rocks. Larger scattered piles, occurring in crevices between 
rocks, are common near haypiles. In addition, there were 
one or two large "fecal towers" present on each study area. 
The tower shown in Figure 6b was about 6 cm high and 4 cm 
in diameter. 

When defecating on small fecal piles, the pika presses 
Nees pOS Cel O CetOmuic slOCcK vandsdeposits tnreento six joel lecs:. 
The pellets are sticky and adhere to the rock. I have not 
seen pikas defecate on the larger, more scattered piles in 
the field, but captives would approach a deposit, elevate 
the posterior on stiff hind legs, and drop ten or more 
pellets onto the pile, sometimes urinating at the same time. 
These observations are in agreement with those of Krear (1965), 
who briefly discusses the fecal towers, postulating they 
may develop in winter as snow depth increases. 

lecavepilkas Ubanates an the ticld,. although infrequently. 


On each occasion the pika urinated on a sheltered rock point 
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or edge. The urine has a very strong, pungent odor and is 
rather viscous. It is sulphur-yellow upon release, changing 
quickly to brownish-yellow. Broadbooks (1965) states that 
conspicuous white encrustations on rocks near haypiles are 
Gue-to accumulated pikasurine .© 2 am=not™ certain ore thus 

for two reasons. Wood rats also urinate on such rocks, and 
the majority of sheltered rocks on my study areas had 

light colored encrustations, at least some of which may 

be due to natural weathering and redeposition from rocks 


above. 


Pelage Maintenance. 

Pikas shake, scratch, chew, and lick themselves often. 
When the body is shaken, it is done so vigorously that the 
front feet are lifted off the substrate. Body shaking was 
rarely seen, however, and head shaking was much more common 
and is described by Severaid (1956) and Krear (1965). 
Kawamichi (1969, 197la) observed body shaking, calling it 
trembling, in the big eared pika and the Himalayan Dikayouc 
did not see this done by the Japanese pika. 

Pikas scratch themselves with their hind feet, and can 
reach an area from the nose to the middle of the back and 
stomach. The head nd extended and turned to the side when 
the head, ears, or neck are scratched (Severawd= 1956) 8 Krear 
1965, Broadbooks 1965, Kawamichi 1968, 1969, 1971a). 

A pika can chew, bite, and lick an area from ‘Les Kebereysre 
to tail, its front and hind legs and feet, and from the 


shoulders along the back and sides to the rump (in agreement 
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with Severaid's (1956) and Krear's (1965) observations. 
Kawamichi (1969, 1971la) stated that biting and chewing of 
the fur was common in the big eared and Himalayan Dikas fa but 
was never seen in the Japanese pika. Pikas also lick the 
top and bottom of their paws and chew between their toes. 

Pikas wash their faces from two positions, on their 
haunches on a slanted rock, or in a hunched over position 
(Figure 7a). In both positions the paws are brought 
alternately across the ears and face. The paw movement is 
more rapid when the pika is on its haunches. Severaid 
(1956), Broadbooks (1965), and Krear (1965) describe this 
pattern. Kawamichi (1969, 197la) observed it in all three 
Asian pikas. I noticed that the front paws were frequently 
groomed after face washing; Krear (1965) reported this also. 

Pokaswiic ele kwlaps by moving the tongue in a figure— 
eight motion. This may be stimulated by mouth irritation, 
as) Captives) licked their lips"oftengartérecarrying off a 


discarded orange peel. 


Stein 

Pikas spend gawportion of their time! sitting on particu— 
Tar rocks, which I have named pfavoritesplaces. Each pika 
has one or two favorite places. lLoukashkin (1940) mentions 
this for the Manchurian pika (O. hyperborea mantchuria), 
and Al Ten @gugec) saw wads di the “edupika (O. rutile). 
Severaid (1956) and Krear (1965) discuss these places; 
Severaid calls them porches. Kawamichi called them resting 


places (1968, 1969), then changed this to set in 1970 and 
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Figure 7a. A pika washing its face in the 
hunched position. 
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b. A pika in the alert posture. 
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1971 publications. These favorite places are high rocks 
that afford a good view of the rockslide. 

Kawamichie (1968)"calls this sitting activity musing. I 
could distinguish five sitting positions: alert, normal, 
perched, propped, and basking. Pikas usually sit in the 
alert posture, with the head up and the feet visible. If 
alerted from a resting position, the pika initially raises 
its head ina series of jerks; if further alerted it props 
itself up on stiff front legs with the head high (Figure 7b). 
This is in agreement with Krear's (1965) description, and 
Kawamichi (1968) calls this warning musing. 

In the normal position, when completely at ease, the 
pika lays its head back and down upon its shoulders; the 
feet may not be visible and the body appears spherical 
(Figures sojmm Hayward (1952)> "= Severaid’ (1956)7> Krear (1965) ,; 
and Kawamichi (1968, distinguishing between brief and deep 
musing) describe this position. I have observed individuals 
Syvtoing 1n this postion fCorecz0yminuces, feaplthough usually 
much less. When settling into this posture the pika usually 
performs a series of small jerks or jumps before becoming 
motionless. 

In’ the perched gpest ci onmatber ind legs are brought 
forward with the feet showing, and most of the weight seems 
tombemone thes posterioxn, (Figure 8b) =  Pikas also perch on 
the edge Of a rock With their posterior hanging over the 


6age. 


ge 7 oe ee oer 
























axoor dpi sxe sntenk Sstixovst ses. a _ 
.sbtiedsoxr edt to wai¥ boop s&s prota! d 

I .pnitevm ytivisos pnidiie eid? e@Liso (Se8€1) sdotmewen 
Lemton ,jtels -:enotiteoq phisjiea svit detupaesess Sivcs 


adj mi jie yilsvev aswanad .pnidesd bas  bsaqgerq , beriozsq 


-_ 
t¥ .sidtery test sdi bre qv bes: sdy AZiw ,sivse0g tzels _ 


Re ~ 7 oe | Ce 
awpeis: ylleisin«g sxig sdi \anrsteog paigesi 6 mMoxt BeszslEe VS 


D 
agouqg ti Ssdiels rofstxci ti yadlast to setued a mt Beet ask 


.(f! erepia) dpid bead ods dtiw epel taoz? W2iea Go au tieest 
bis ,moijgficesb (coel) B8' 1s83N dotw Jnsmnsexps at ef eiat 95 
-pnieum painvew sift efles (860) rasimewa 

eit .s2@69 j5 yieteigmoo nsotw ,nottieoq Lemon sao BE 
edy ;atebivotze esi moqu nwob bas Apsd besd att aysl sai 


[soiusrige eiseqaqs ybod sit bre sidisiv sd ten yam Jead 
: 7 


i 
ni 


(e90L) xeext (S201) Dbirsrevee ,(Se#el) BbaswveH ofee8 expr) | 
geeb brs toird neswied pnideivpnttetb, ,BdCL) bdstmewsal Bae 
elevubivibai bevisedo sven I. s.totdisoq eid® edizoesb (enzaom 
Yileveu spvedsis \eosuni@g Of 10 motsieom akds fi onkssie 
ylieweu sziq e432. Sivsteoq ets strit philjioe nonW .eest foum 
paimooed sxoted Bqmf 10 eAiae ffLemea to esites 5 omuot reg 
7 
ene 8 
- -Shipyowd s16 epel “bard eis, ISLS LA0g, bedoteg aS 


A: a, 
ee cael ert to teon. oe (prtiworle: “jas2 ori cttw ie 
a a ou 7 
+ cf ee 4% mc 0) 9° XS *. 





Figure 8a. A pika in the normal sitting 
position. 
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Pikas also sit partially propped with the front legs 
over a higher rock and the rest of the body supported at a 
lower level (Figure 9a). 

In agreement with Krear's (seen in captives, 1965) 
observations, and those of Kawamichi (1969, dreamy musing), 
pikas were seen dozing while sitting on exposed rocks in 
the normal position. As well, I saw pikas dozing in the 
propped position. The animal's head would drop and the 
eyes partially or completely close, then the pika would 
rouse, raising its head, then doze again. From the propped 
position, one @ even slipped downwards and to one side, 
catching herself several times. 

Thesbasking pesm#tion is distincepin™that a: pika 
flattens itself out on a rock with the head resting back 
upon the shoulders, the ears flattened and facing up 
(aigumemoo)mmeseverartds(1956)mand Krear) (1965) describe 
EesmpOoc Leon mand Kawamichi (190959 19/1a)) saw 16 ingthe 
Japanese pika and the Himalayan pika but not in the big 
eared pika. I never saw pikas rotating their bodies or 
turning around while sunning, as Kawamichi (1968, 1970) 
describes for the Japanese and Himalayan pikas. 

Pikas sometimes stretch before moving off a rock after 
Ssittingmee Ssuretching is done’ in, severalgwayer The body scan 
be arched in cat fashion, accompanied by a yawn, as Krear 
(1965) reported], Theswfront endycan*be elevated on stiff 
front legs while the posterior is depressed and extended 


backwards. Pikas also stretch while moving slowly from 
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Figure 9a. A pika inthe propped 
sitting position, 
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rock to rock; stopping momentarily with the forefeet on one 
rock and the hind feet on another, and depressing the back; 


Org beyemay Stop and stxetch a front or hind leg. 


Analysis and Discussion. 

Because total_observations for each month include 
different proportions of weather conditions, pooled data for 
each time period are not directly comparable on the basis 
of time spent observing; as well, variations in activity with 
hoursor the day lessen such comparability. In an attempt to 
minimize the effect of these variables, duration and/or 
frequencies of acts or patterns (with a few exceptions) have 
been calculated on the basis of the amount of time an indi- 
vidual was seen, rather on time spent observing. Analysis 
of calls and of some interactions was done on the basis of 
time spent observing, as in the first case it was not 
necessary to see an individual to recognize its call and 
location, and in the second case, more than one individual 
was involved and it is difficult to envisage an acceptable 
time seen for two or more individuals. 

The total time seen varied between individual pikas. 

It was assumed that the accuracy of information on frequency 
and/or duration of acts or patterns increased with the amount 
of time an individual was seen. Thus, in many cases, weighted 
averages were used. These were calculated by dividing the 
total number and/or duration of acts of all individuals by 

the total time all pikas were seen. 
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presented in Table 2. Only the 1970 data are presented, as 
this act was not confirmed until then. With one exception, 
adults show a rate of 2-4 refections/hour seen in April-May 
and June, decreasing to 1-2 refections/hour seen in July and 
August. Juveniles had a lower rate of refection than adults; 
and in June, juveniles had a higher rate than juveniles in 
August. I would expect juveniles to have a rate of refection 
comparable to or higher than adults, simply because they are 
growing. Krear (1965) thought that juveniles spent more time 
feeding than adults, and my data tend to show this also (see 
Food Getting Behavior). 

The overall trend of a gradual decrease in refection in 
summer is logical, in that little fresh vegetation is availa- 
ble in spring, and pikas could make better use of food 
resources by reingesting feces more often. Later in summer 
when vegetation is abundant, maximal use of food might not 
be necessary. 

Millar (pers. comm.) and I noted that captive pikas 
practically stopped eating the accumulated cecal feces in 
their cages when fed commercial rabbit chow, a high quality 
food source. Accumulations of dried cecal feces were common 
in and around haypiles in the field, as well as in nests in 
pens. These accumulations may be of some importance as a 
supplement in winter in nature. Broadbooks (1965) noticed 
marmot scats on one haypile and saw a pika feeding on them. 

There is evidence that pellets and urine are used for 


scent marking and data pertaining to this are presented and 
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discussed under Marking Behavior. 

Frequencies expressed as weighted averages of some 
pooled pelage maintenance acts are presented for adults and 
juveniles in Table 3. Licking fur and licking paws are not 
included as they were seen only three times each. The May 
frequencies are least accurate, as this was the first month 
of field observations, and several maintenance acts were 
not yet identified at this time. 

Seasonal variation in maintenance activities may be 
partly a reflection of changes in abundance and location of 
ectoparasites. Ear mites appear on adults in July and on 
juveniles in August (R. Hobbs, pers. comm.). Pooled 
frequencies of head-oriented acts correlate well with the 
appearance of mites for juveniles, but not as well for adults. 
Adults show an increase from April-May to June, and another 
increase in July. Juveniles shcw a doubled frequency of head- 
oriented acts in August. Thus, the observed overall increase 
of head-oriented acts through the summer does correspond in 
Paneseommlcenintections invadults and juveniles; and may Ge 
partly caused by such infections. 

Frequencies of all scratching show a peak in late May or 
wine in adults, while juveniles show a gradual increase to or 
slightly above adult.-levelsjan August. Frequencies of ali 
chewing are less consistent, probably reflecting a fairly 
stable frequency for adults through the season and a gradual 
increase in juvenile frequencies until adult levels are 


reached in August. 
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Frequency of all maintenance acts in adults and juve- 
niles increases from early spring to late summer. Adult 
frequencies seem to level off in July and juvenile levels 
seem to reach a peak slightly higher than adults in August. 

Adult do’ begin to moult in late June or early July, and 
this process might require extra pelage care, thus a possible 
explanation for the observed increase in maintenance acts. 
The @°9 begin to moult about the same time as oc (S. Tapper, 
pers. comm.), but their moult proceeds at a slower rate until 
mid- or late July. The juveniles appeared to moult in late 
summer to a brown color, thus the gradual increase in main- 
tenance acts that they display could be caused by a gradually 
building parasite load and onset of the moult in August. 

A seasonal analysis of sitting is presented in Figure 
10, expressed as weighted averages of percent of time spent 
sitting/time seen for each area. Data from the Kananaskis 
are most accurate, as sitting on the Jumping Pound is over- 
estimated because feeding areas were not visible. Pikas were 
sitting between 40 and 60 percent of the time they were seen. 
Time spent sitting on the Jumping Pound is about 20 percent 
higher than the Kananaskis in June and July. In August, the 
time spent sitting on each study area agrees closely. Time 
seen feeding on both study areas is comparable in August (see 
Food Getting Behavior), due to the onset of intensive haying 
aCuIVItLys (Lhus ithe time budgets of the pikas in the two areas 
are comparable in August. 


The percent of time spent in the normal position/total 
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time spent sitting varies greatly (from zero to 25 percent) 
between individuals on the same rockslide and no trends 
whatsoever are evident within sex and age classes or between 
rocks lides. as lacany only) conclude that the amount) of: time 
spent in the normal position varies with the individual. 
Time spent basking/time spent sitting is lowest in April, 
May, and June, increasing in July to about 2-5 percent. The 
perched and propped positions were rarely taken (less than 
IMpercentlor total time sitting); the propped position was 
seen throughout spring and summer, the perched position was 
seen only in July and August 1970. 

Spatial distribution of sitting is discussed under 


Spatial and Temporal use of Home Range. 


Ay 22 aeeOOd Getting Behavior. 


Feeding. 

When feeding, pikas move about in a series of short hops, 
looking around every few seconds. The pika clips off a few 
strands or pieces of vegetation at ground level by holding its 
head lateral to the ground. The head is raised and the leaf 
or leaves are gradually chewed into the mouth. On one area, 
pikas had actually beaten visible paths out onto the meadow 
bordering the rockslide. Broadbooks (1965) reports this for 
boc heOne pr NCepSeandaenetcollancdspikan On coldanas. 

Krear (1965) never saw pikas using their forepaws for 
Mand Dud ai OneGtetOoodne slesawe Chisedone: ong three ~occasaons. 
PikassO. COlmeogaLhiciaamnOulLhirul sOLmtood wCcarryeitwtoa rock, 


and eat it there. If the strands were large or generally 
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unwieldy, the pika gently lay a paw across the strand. This 
may have been to prevent movement while being chewed, as the 
chewing motion causes the strand or leaf to rotate. on 
another yoccasion, an adult\o was carrying a mouthful of grass 
that contained a twig. He batted at the twig with a forepaw 
until.it fell out, apparently not wanting to drop the mouth- 
fu Sephastly,  Iewatched jan’ adult ©.cating a lichen; she sat 


on her haunches holding the lichen between her forepaws. 


Haying. 

All pikas on my study areas used the same haypile sites 
both years. Resident adults had at least two caches; one 
adult o& had at least eight. The two juveniles that actively 
cached vegetation did so on deserted haypile sites. 

When haying, the pika clips off vegetation as in feeding, 
keeping what it has already collected in its mouth as it 
gathers more. The pika runs to a haypile, stopping frequently 
to look around, and deposits and arranges the hay on the hay- 
Pile. The pika then usually takes a vantage point, sits for 
a few seconds, calls, then returns to the haying area. 

All haypiles in my study areas were in sheltered sites, 
usually under overhanging or large rocks. Pikas were never 
seen leaving freshly Arabians vegetation on rocks to dry. 
Broadbooks (1965), working at Bethel Ridge, central Washington, 
found that all haypiles were in exposed sites, and some were 
exposed throughout the winter. Near the Hast Fork, Toklat 
River in Alaska and in Rocky Mountain National Park, Broad- 


books found that all haypiles were in sheltered sites. Krear 





erdT .bnekte Suzy e@eosoe wed 6 yer yldhep nate’ er | yoiekwar 


ait 26 .bewetlo erated shiAw aneqevom Josverq ot aaa sved Yom — 


a0 6. stedoy of Deel yo Bievee 644 seguro noisom paiwers 
stsin 20 Llutdduom 6 perivriso sew ~ Jsivbe ae “(sotatooe rarnsors 
weqexot 6 Adiw plwi oft Je besten SH .piwi ® bedtetnos Jeng 
-dguem sit gqoxh 63 orbinew Jon ylinewsags .780 {let 24 Lida 
tee off ‘nedoil s enides 9 afobs de barosew I vised . fut 


 ewsedezot ted creewtod nerinil ons orrbilod sadedtsd red 1S 


. prryeh 


sligyet emse sid beau esezs ybusts yaomo aearg ILA 


* 
i 

r 
Ww 
v 


10 }astoep owt tesol Js Bsd etivbs taebseent .areey died 
yievisot gsXs selinavut cw siT .snprs sesel J6 bed © Nwb6 
secie sliaved betvseeb no o2 bib actisdepsy beaks 


citibes? anc as poitbtereav Yio egtio sAiq sat /paiyed Aen 


is 

t~» 

0 
4 


3x @e djveom esti alt Be: 
sPpneupet? enigqgose .eltaved s oJ enux paiiq ed? ,.S%om Sxredsep 
-Yaui ofits fo Yer edd eoprsi1is bone esieoqed bas prvexs Aool od 
to% Stke ,dititoq sréinev 6 sods Yitsveu nad? sxtq sa? ~elig 
~69 XS éntvert a3 og eniuiex aay .efis> sbrdose war's 

”" 


@89te Getetieds hi oxew assum yhuse ym ni soliqyed Ifs 


Seven eisw 26Xid .exbon sprsi 19 en en +eBatu aie, 


a 


i TN ea 


ae se 


ybsexie aed +i tedw patqsed 


eos te bapa dad er. ees prone 4 a 





aa 


a 


41 


(1965) never saw an exposed haypile in his Colorado study 
area but did see exposed portions of haypiles in the Grand 
Teconsa ss Dalquest, (1939) >) toukashkin (1940), and A. Russell 
(pers. comm.) have seen pikas leave vegetation on exposed 
sites to dry. Hobbs (pers. comm.) has seen exposed haypiles 
in the Kananaskis area, DeBock (pers. comm.) has seen this in 
Kootenay National Park and Mt. Robson, and Gray (pers. comm.) 
has seen exposed haypiles in Manning Park, British Columbia. 
This variation in haypile placement may be influenced by 
exposure to wind, as Broadbooks (1965) mentions. 

Severaid (1956) excavated one haypile complex in search 
of a nest in Bodie California, and found many small caches 
of hay as deep as 3 m below the surface. Hayward (1952) and 
Krear (1965) also mention the possibility of deep stores in 
the rocks. When weighing haypiles in the field, Millar (1971, 
p. 20) found that about 50 percent of the haypiles he located 


were inaccessible. 


Analysis and Discussion. 

Topography and lush understory (over 25 cm in midsummer) 
obscured feeding sites on the Jumping Pound study area. 
Feeding time budgets, expressed as pooled averages of percent 
of time spent feeding/time seen for each sex and age class 
are presented in Figure ll. 

On the Kananaskis study area, the @ spent about 15 
percent more time feeding in May 1969 than April-May LO TOy 
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time spent feeding may have been related to her pregnancy. 
This 9. was seen in courtship in 1970 on May 1, and assuming 
she was successfully bred on:.or around that date, she should 
have had a feeding time budget comparable to the previous 
year for the same time period (mid-May). During May 15-21, 
1970 (four days of -observation), she fed»39-5 percent of 

the time she was seen, compared to 27.9 percent overall for 
April-May 1970. During May 19-21, 1970 (two days of obser- 
vation), she fed 45.0 percent of the time she was seen. 

Millar 261971 )fereported that.0? inexeased «their ifat 
reserves during pregnancy, and almost depleted those reserves 
during lactation. Although based on only one ? observed in 
two succeeding years, the suggestion that ?? may meet the 
nutritional demands of pregnancy by increasing their food 
intake is worth considering. It is unlikely that this 
increased feeding time reflects vegetation availability, as 
earlier in late April and May 1970 this ? spent considerably 
less time feeding, and vegetation in late April and early 
May is just as sparse as in late May. 

The time this 9° spent feeding dropped to 22.7 percent 
in June 1969, when she was lactating. Millar (1971) analyzed 
vegetation on a "lush" meadow in the Sheep River, southern 
Alberta for total quantity, protein, phosphorus, and calcium 
content. He found that (1) the quantity of vegetation does 
not increase until early June, (2) protein and phosphorus 
content are highest in June, decreasing gradually through 


the summer, and (3) calcium content rose gradually through 


ae — 
























.yonetpstq sed oF betsfex assd oved yeu paibset Jnsqe 


rimusas bas ,I yeM no OGL ai aidedavco mt meee sew 9 Bee 
Sivets efe ,s766 teit Savers to no bord Yi lupessosue eew! ele 


euolveig edt oJ sidexzsgmoo Jophud omit eaibes2 « isd Syeee 





> 7 


,iS—e€f YeM poitva .(YysM-5im) potreq smrt embe sft 262 169Y 
) teptsq 2.06 693 oe .(nobtsvisedo 26 eyed aod) oreL 
Jot I[isievo tnsc1us¢ @.1S o2 Sboexsamo> .oeae ssw ste eoks edd : 7 
~Zeado to wysh ows) CYL .£5-OL yem pninvd Oven veM-Dimge 
-Meee eB6w Ssfe emia sts to JasSzeq- ee pst arte . (mei I6v 
362 xzLeft bseseszoni 99 tad hosuoge's ({V@l) asllim 
S2Visee1 saciid Sbstelasb Jszomie bas WYIaENES Ig abate eavisest 
Si beveseade ¥ ero yluc no\Bszusd apuoristlA .nobvsdosl paeaee 
and s9om ysm $Y Jedy noicesppwe sdt ,eteay patbeaspoge owt 
DOot sleds paiasetoni vd yoredes21g to eboamsbh Leaoisitoun 
Bind Jets ylexiieu ef 25 J. perttébrenos dstsow ak sAsink ' 
ee ,Vitlidsiisve nortetepey eooslisx -gmi3 palhssi eee a a 
yldstebienos jnege ¢ aids OYE! yemM Bas LitwqgA sieL pet x9ci tes 
yiueo bos Lixzgh sis! ni Aoitstspev bas /eatbest amis deel 


| . - 
-V5M S2e6el of a6 S2isge Bs Faup ue yen 
Pies 


Besylens (ffl) xzelitim -paitssogl agw ade ooriw CdCl sat 7 


JaeDisg {.85 oF beggo1b pnibes? sasqe © BENS smid on? 


Che yah .xevia _— edd ai wobssm “dagi” « nie cotdes- 


anise 


44 


the summer. The decrease in feeding time displayed by this 
@ thus may reflect to some extent availability and quality 
of vegetation later in summer. 

[ieJuly, this @ showed a slight iamcréease in time’ spent 
feeding, likely not a meaningful one. However, in August, 
she showed a greater decrease in time spent feeding, this 
due to the initaation of haying (Figure 12), as pikas often 
fed for a short time before bringing vegetation back on a 
haying trip. Thus, there may not have been a change sig) 
actual time spent feeding in August. Feeding on haying trips 
was not recorded, as the pikas were difficult to see. The 
understory was over 10 cm and they usually gathered hay on 
remote parts of the rockslide and its borders, of beyond. 

On the Jumping Pound study area, the @ began haying in 
July, even though she was nursing a lvtter at che times —oin 
1970, the pikas on the Jumping Pound began haying approxi- 
mately two weeks earlier than those on the Kananaskis. This 
difference might be a reflection of the vegetation surrounding 
the rockslides, as it was more lush and came up more quickly 
in the Jumping Pound. 

The oc’ on the Kananaskis area fed consistently less than 
the @?. The difference between the two co is due tlo the wrace 
that ORR's home range was much less visible than thats OLsCWR. 
This is also shown by the total amount of time each oc was 
seen in 1969; dWR was seen 18.23 hours total and GRR was 
seen 2.67 hours total. Following dWR's disappearance in 


October 1969, in April-May 1970, GRR Gangeddll over tne 
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Figure 1{2. 


percent of 


time spent 


hayi 
of total 
time seen 


Weighted averages of haying time budgets, Kananaskis and Jumping 
Pound study areas, 1969-70. The number of individuals used for 
each average appears in parenthesis. Sex and age classes are as 


follows: adult c6%@; adult 99,0; juvenile dé with haypiles, 4; juvenile 
¢ with haypiles,™ ; juvenile ¢ 


without haypiles, 4 ; juvenile ? 
without haypiles, 0. 
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rockslide and was seen 3.07 hours total. Feeding areas used 
DYecWReam PHO69 Vand cRR»in, 1970swere) perhaps» lessawisible 
than the areas used by the @. Thus, the difference in 
feeding time budget between the oo’ and the ? may in part 

be an artifact. 

The oo’ fed most in May, with a gradual decline in July 
andsaAlgust = Concurrentywithathe onset, of, haying. 4 Then 
presents thomeMayed> —2anjgH.9/0,4GGR, fed 40.2 percent. of the 
time he was seen. Feeding time by o'RR was only 13.6 percent 
Of the tamesseen during) May Jd-lil,eand only 34d percentjot 
thentimes hes was seen from) April, 22=30,,.2970 .»4 Ther datas on 
ORR are probably more accurate than those on oOGR for the 
following reasons: (1) CORR was seen three times as much as 
eGR sand 2) acsecGRefirst) appeared, Ongitheastudysianea ion 
May 15, he was in an unfamiliar environment and probably 
under stress -- the high feeding time may have been 
displacement activity. 

Themsiagitwdropeshowngby eo um, feedings time) ins Jane, 
concurrent with a drop shown by the @, might be for the same 
reasons, food availability and quality. The amount of time 
spent feeding/time seen is consistent in June and July for 
both oo’. Millar's (1971) data show that oo begin building 
up fat reserves in early July. As OWR was already haying 
approximately 15 percent of the time he was seen in, Julyy 
the actual amount of time he fed may have increased in July. 
Although the feeding time of oOWR decreased to iio, percentyan 


August, he was haying 33.9 percent of the time he was seen. 
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The only juveniles that hayed consistently were 
ones that became successfully established on an area. On 
the Jumping Pound study area, 95 hayed an identical amount 
in 1969 and 1970 (she was a juvenile in 1969). In 1970, 
the juvenile 914 paired with d2, and spent 8.5 percent of 
the time she was seen haying. The juvenile cLK on the 
Kananaskis study area in 1969 took over a deserted haypile 
but made only a few haying trips. 

The other juveniles seen in this study made a few 
haying trips but spent Tattle” time haying, and» they had 
neither established haypiles nor "defended" home ranges. 

The number of haying trips/hour seen serves as an index 
tom the amount of time spent haying, with the exception of 
the ? on the Kananaskis study area; her haying areas were 
eloser to hervhaypile thany those or the doc’. 

Pikas spent about 10 percent more time haying on the 
Jumping Pound area than those on the Kananaskis area. The 
Jumping Pound data are biased by the lack of feeding data; 
this bias is also shown in the sitting time budgets, presented 
earlier. Pikas on both study areas show the same increase 
ioiehay MiG ek OMe vive CO AUGUST. 

The Kananaskis study area was visited twice in September 
1969. The pikas were still haying on September 11, and had 
stopped haying on September 28 but were Sei eeea dal ye eeu Ver. 
The Jumping Pound area was visited in October 19/70, no haying 
activity was seen and the pikas were not very eactave\+/ Both 


study areas were free of snow during these visits. 
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Inesoring|97O;eallenaypiles) on the Jumping Pound study 


area appeared little used, while those on the Kananaskis 
study area appeared moderately used. The actual amount of 
hay (if any) stored deep in the rocks is unknown, as is the 
extent Of Use of these stores, if present. Remnants of 
snow tunnels were present on the Kananaskis study area in 
late April 1970, and on north and west-facing rockslides 
near the Jumping Pound study area. The Jumping Pound was 
visited in March 1970 and was practically free of snow, while 
Enereawoicmoud WianOno ly OLe SNOW, On the toad below, In early 
spring, vegetation bordering or within both study areas 
appeared heavily grazed, particularly mat and rosette 
plants, such as fleabane. 

Millar (1971, p. 50) removed all haypiles from three 
rockslides along the Sheep River in autumn, added 1000 g 
SEpnacecial  tosiaypiles On another area, and lett. cner area 
aoe COnLGO Pawel hiem fod lowingsspring and summer he found no 
difference in survival and reproductive success among these 
areas. However, on areas that were left with haypiles, he 
found that all haypiles were depleted in spring. 

The areas Millar used for manipulations were at 2100 m 
elevation, and from his description, less lush than my study 
areas. From the above, it appears that although haypiles 
may be depleted in winter, they are not absolutely necessary 
touwinter SUrVivalvand reproductive Success. 

Two possibilities should be considered here: (1) some 


amount, perhaps a critical, one, of hay is stored deep in the 
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rocks, or (2) pikas forage extensively in winter and haypiles 
might only be necessary as an emergency supply when forage 

is temporarily unavailable, such as after a sudden wet snow- 
fall or thaw, or when extreme low temperatures and very 


little snow are present in winter. 
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5. TERRITORIAL AND SOCIAL STRUCTURE 


This section includes temporal and spatial use of home 
Range, VOCabization, agoniskic and related behavior, 


reproductive and maternal behavior, and marking. 


Beers Spatial and Temporal use of Home Range. 


Although previous authors agree that an individual pika 
has a fairly definite home range (Severaid 1956, Krear 1965, 
Broadbooks 19657 and Millar, 1971), detailed documentation 
Cmeranges as lacking. Actual utilization of home range for 
various activities and relationships between individuals 
and possible seasonal changes in home ranges have not been 
reported. 

Figures 13-23 show utilization of home range by each 
pika in each month, expressed as percent of time the indi- 
Viouciespent einiad 5 m by 5 mepertion off the rockslide out 
of the total time it was seen. 

Intensive use, or core areas: areaS in which a pika 
spent over 4 percent of the time it was seen, are shown 
as-S, F, Or a combinatronwor thes two,) indigaking their use 
for mostly sitting, mostly feeding, or both, respectively. A 
dot following an S indicates that most sitting was on one 
rock (a favorite place). Feeding and sitting areas are not 
shown on the Jumping Pound maps, as these data are biased in 
favor Of sitting. Each pika’s “haypiles are shown as an H. 

First of all, it is evident from these range maps that 


pikas live in a paired arrangement. On the Kananaskis in 
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Figure 13. Individual utilization of home range, Kananaskis study area, 
May !7-31., 1969 
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Figure 14. Individual utilization of home range, Kananaskis study area, 
June |I- July |, 1969. 
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Figure 15. Individual utilization of home range, Kananaskis study area, 
July 2- August 4, 1969. 
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Figure 16. Individual utilization of home range, Kananaskis study area, 
August 5-18, 1969. 
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Figure |7. Individual utilization of home range, Kananaskis study area, 
April 22-May 2l, 1970. 
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Figure 18. Individual utilization of home range, Jumping Pound study area, 
June 2 - July 6, 1970. 
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Figure 19. Individual utilization of home range, Jumping Pound study area, 
June 2- July 6, 1970. 
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Figure 20. Individual utilization of home range, Jumping Pound study area, 
July 7—August 2, 1970. 
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Figure 21. Individua! utilization of home range, Jumping Pound study area, 
August 3- September 6, 1970. 
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Figure 22. Individual utilization of home range, Jumping Pound study area, 
August 3- September 6, 1970. 
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Figure 23. Individual utilization of home range, Jumping Pound study area, 
July 15 -—August 26,1969. 
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1969, SWR and @TE showed heavily over lapping ranges (particu- 
larly in spring). This is also shown by CRR-9?TE and CGR-9TE 

in 1970 on the Kananaskis, and on the Jumping Pound by ¢3-95 

ine l9o°UKanG. lOWO0, landiby o2=—C743 int) 970% Shin) addition) +25) and 
CABS pent atsignira'cantportion“of their ‘time with oP an 


August 1970 and were considered partially paired to him. 


Kananaskis study area. 

May 1969 ranges (Figure 13) are incomplete, probably 
underestimating range sizes for OWR and 9TE, and innacurate 
for ORR, who was seen only 0.28 hours total. The pair OWR- 
@TE show many overlapping or adjoining intensively used areas. 
June 1969 (Figure 14) shows larger ranges for all pikas, with 
scattered core areas and fewer overlapping intensively used 
areas between the pair OWR-9TE. The two co centered some 
activity around their haypiles, while the ? did not. 

uy LI GOerangess (higure 15) are, larger still tor sad 
pikes. Tnrees factor sm@contributed to this: the’ presence of 
a juvenile oc, the initiation of haying by adult cc, and 
greater time spent observing and achievement of consistent 
observational techniques by the observer. There is perhaps 
an increase in overlapping and adjoinining intensively used 
areas between the pair OWR-9TE, although CWR spent a larger 
amount of time near his haypiles. A few days after his 
appearance, the juvenile CLK settled in the abandoned haypile, 
with a home range situated roughly between the two adult . 
The apparent intensive use of two areas by the juvenile cLK 


well within CRR's range is entirely from the day he emerged 
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and is not representative of his later home range. The range 
of SCLK was overlapped heavily by the adult oo, and ?TE showed 
a shift in range toward c'LK. 

August 1969 ranges (Figure 16) are smaller for all pikas, 
with complete separation of intensively used areas between 
the pair dOWR-9TE. The single ORR was seen only O74 4ghoursein 
August and his range is probably innacurate. 

All individuals had large ranges with scattered inten- 
sively used areas in April-May 1970 (Figure 17). The pair 
OWR-9TE exhibit overlapping sitting areas, but little overlap 
in feeding areas. It appears that CRR had taken over SOWR's 
old range (Figures 13-16) as well as retaining some ofshis 
old range. The range of GGR (the co that replaced ORR) is 
large, showing scattered areas of intensive use and heavy 
overlap with 9TE. During the time he was present, he was 


still exploring the area and did not adopt a haypile complex. 


Jumping Pound study area. 

Adult ranges are large in June 1970 (Figure 18)eand 
Similar to those of the Kananaskis, having scattered inten- 
sive use areas. Both oo centered some activity around their 
haypiles, while the ? did not, in agreement with the situa- 
tion on the Kananaskis study area. The pair 03-95 show over-— 
lapping and adjoining areas of intensive use. A large amount 
of time was spent by ?5 within the upper part of 33's home 
range. She was caring for her young, which were located 
under VP; she bred again in mid-June, and may have been 


attracted to the juveniles later in June, as 9TE showed a 
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shift toward her offspring after it had been weaned. 

The downward shift shown by o2 (compare to Figure 23) 
may have been a response to the activities of the juveniles, 
S10 bandeclls (P¥gure v1.9). }@8Bothejuventlesthadvrestricted 
ranges, centered around their birthplace, but they spent 
slightly more time within o2's range than within that of the 
pair 33-95. Visiting activities of ol appear centered around 
VP and the base’ of the rockslide. Two things probably drew 
him to the area around VP; the juveniles, and the presence of 
at least four well-defined and rather traditionally used fecal 
piles. When cl visited the main rockslide, he often contri- 
buted to these piles (see Marking Behavior). 

July 1970 ranges (Figure 20) show little change in size. 
Shifts in intensively used areas, however, are apparent for 
all pikas. Both oo centered activity around their haypiles, 
concurrent with the onset of haying. The @ also centered 
some activity around her haypile to a lesser extent, spending 
some time with her offspring. Visiting by ol dropped in July, 
but visits were still centered around VP. The pair ¢3-¢ 
showed little overlap of intensively used areas, in contrast 
to the pair dSWR-@TE on the Kananaskis study area. Tais 
earlier separation of ranges of pair members might be due to 
the earlier initiation of haying on the Jumping Pound. 

All residents showed distinct haypile oriented core areas 
in aAuguse, 1LO/O (rigure 21)5° (Born pairs (¢3-95 and oc2-914) 
show no overlap in intensively used areas. The downward shift 


shown by o'2 is undoubtedly a response to 214, who settled in 
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an abandoned haypile. A high number of agonistic interactions 
was seen between this pair. The expanded range of ?5 is 
probably a response to the presence of 914, and perhaps that 
of the other two juveniles, oc'12 and 913 (Figure 22). The 
ranges of these juveniles were large, but again concentrated 
around VP, similar to those of 010 and oll in June 1970 
(Figure 19). Visits by ol increased in August, indicating 
that he was attracted to the juveniles. 

Ranges in August 1969 (Figure 23) were small, with each 
pika having a well defined core area. The pair 03-95 showed 
no overlap in intensively used areas, an arrangement similar 
to that of the same pair in August 1970 (Figure 21) and of 


the pair OCWR-@TE on the Kananaskis in August 1969 (Figure 17). 


Sree vOCa lization sands Agonistic Behavior. 


The pikas in my study areas were heard to give six 
distinct types of calls. All these were given in more than 
one context. Five different agonistic patterns were 


distinguished and are described and discussed below. 


Shorntacaia. 

This is the most frequent call. It is a single short 
"ANK!", given as the pika's feet are planted squarely and 
its head is thrust vigorously forward (Figure 24a). The 
short call is given by all sex and age classes. Howell (1924), 
Severaid (1956), Kilham (1958), Krear (1965), Broadbooks 
(1965), and Kawamichi (1968) describe this call. kKrear 
(1965) distinguished four types of short call: a 


territorial declaration call, a dominant chase call, a 
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Figure 24a. A pika giving a short call. ‘i 
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subordinate chase call, and an alarm call. I agree only 
partially with his classification. 

The most frequent short call given is Krear's (1965) 
territorial declaration call -- it is fairly high pitched 
(this varies with the individual), lasting about 1/4 to 
1/2 second. This call is given while a pika is sitting, 
Obebeftore obsattersashaying trip. When given by a resting 
pika, others often reply and an exchange of calls ensues. 
These exchanges are not mentioned by Krear (1965) or other 
auchore® shogntcaLlLlying idataamehe jeri ternttaguced siorbarcall 
exchange were that: (1) at least two individuals 
pacticipated, (2)? total icalls given was more than two, and 
(3) the interval between calls was less than 30 seconds. 

Later in summer in both years on both study areas, 
many short calls were briefer (around 1/4 second) and more 
forceful than the territorial declaration call. These were 
given when a pika was approached too closely by another, or 
sometimes when another was merely sighted or heard. Some- 
times a call exchange followed if the invader did not 
retreat, and occasionally the invader was chased. This 
could also be given by a pika that stopped for a moment 
while chasing another. Krear (1965) described this pattern 
and named the call the dominant chase call. In recording 
data, no distinction was made between the tern i torial 
declaration call and the dominant chase call, as there are 
gradations between the two. 

The third variation is much lower pitched than other 


short calls and very brief. It sounds like a muffled, 
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cut-off short call and was usually given as a pika was 
moving. Pikas gave this in three situations: when sur- 
prised, when chased by another, or when chasing another. 
This is Krear's (1965) subordinate chase call. Krear never 
feardabothneparticipants of a chase give this; he heard it 
only from the pika being chased. Because of Pisa. erence 
I refer to this as the chase call. 

The fourth type is the alarm call, given in response 
to a potential predator or other disturbance. The pikas 
responded to any potential mammalian predator, any bird 
flicker-sized or larger, and to alarm calls of other 
resident birds and mammals. The alarm call had a sharper 
sound, and may be higher pitched than other shores calle. 
This is also mentioned by Krear (1965) in his description. 
Alarm calls were excluded from calculations of call 
frequencies. 

The fifth type I could distinguish has not been 
previously reported. It was only given by one individual, 
914, who established successfully on the Jumping Pound study 
area, pairing with o2; but not without meeting hostility. 
She was chased many times by o&2, with the chases often 
preceded by a call duel. The ¢ would sit on her favorite 
rock, the o& just below his haypile. The o& would approach, 
calling, she would reply and finally be chased. During 
these call exchanges, particularly as the o approached, her 
calls became lower pitched, dropping off at the end, and were 


longer than other short calls (1/2 second or more). This 
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call was distinctive, and I would describe it as a plaintive 
sound. It may be associated with the pairing process; 
however, it did not appear to be of appeasement value, as 


914 was generally chased whether she gave this call or not. 


C@eLOndaca lil. 

severdlcn(l956)ie Kueen (1965) eandeeroadbooks 4/1965) 
describe this call. It is actually a long chattering series 
of calls that decrease in pitch and increase in interval as 
Gheuca lleproceceds.) LUwisigiven by idc) ssromemuch athe yoame 
position as the short call except the head is not as 
vigorously extended. The head is thrust forward slightly 
and the ears flip as each component is given (Figure 24b). 
It lasts from 10-20 seconds and is usually followed by one 
or more short calls. In spring and early summer, coc 
bamurcipacenime long call exchanges. One evening on the 
Kananaskis study area in May 1969, the two oo "exchanged" 
Gamlemtor alouc a half-hour, giving long calls at intervals 
of 1-2 minutes. These exchanges are also described by 
Severaid (1956) and Krear (1965). Although heard all 
summer, long calls were most commonly heard in April, May, 


and June. 


OeLong: Call. 

Only Severaid (1956) reported hearing ?? giving long 
Saige unis recemb> les sihes os. long cad t Bbute vss shorcer 
(3-4 seconds long) and has between four and seven components. 
PeNedsOmCOULeC Mitel” Ohu AGU Ve nOGLVem tits ca lis. st was 


given in two contexts, when a ? was apparently in heat 
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(see Reproductive and Maternal Behavior) and later in summer, 
during interactions with oo; likely as appeasement when a 
@ encountered a o within his home range, as in these cases 


the @ was allowed to remain near the oc and was not chased. 


Chattering. 

This is produced by rapid chattering of the teeth, and 
is probably Severaid's (1956) "purring." It is given during 
Courtship by both dco and 99. I also heard a chattering 
in conjunction with giving long calls in the same situation 
as described above for ? long calls. Pikas usually chatter 


while they are moving. 


Submission Call. 

This call is given by all sex and age classes (Tapper, 
Millar, Samuels, (pers. comm's.) have heard adults. give it), 
although in my study areas it was given mainly by juveniles, 
as Krear (1965) reported. It is a whining noise, repeated 
several times, and very similar to the sounds guinea pigs 
make. Pikas give the submission call when under stress, 
particularly if they are approached or have been chased by 


another. 


Agonistic Interactions. 

Five patterns were distinguished: call exchange or 
duel, approach, interruption, chase, and attacks othe tad 
exchange was the most common pattern and has been described 
under vocalization. Exchanges occur between and Welt eet a 


sex and age classes. Territorial declaration calls, 
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dominant chase calls, and long calls may be given in call 
exchanges. Duels often result in an approach and/or chase, 
particularly later in summer. The outcome of approaches 
varied about equally between the approachee withdrawing, 
the approachee being chased, or the approacher retreating. 

Late in summer, ?? interrupted o's long calls with 
short calls, characteristically the dominant chase call. 

A o was heard interrupting another oc only three times; 

this was done by juvenile oc’ only. Twice in late summer, 

a o' giving a long call was well within the home range of 
SG) andwavou tel-2 matron ihemere Theyc gave the longncall 
when approached by the 9, the ? interrupted with a dominant 
chase call and chased the co out of her home range. 

Chases vary in length and intensity and are accompanied 
by chase calls and dominant chase Galles dhe tpikas; move 
guickly through the rocks, stopping occasionally, and some- 
times even out into the surrounding vegetation. The longest 
chase I saw lasted 5 pine ess the shortest a few seconds. 
Krear (1965) and Broadbooks (1965) also describe chases. 
Chases occur between and within all sex and age classes. 

Only two attacks were seen; bothh involved juveniles on 
the Jumping Pound study area. In June LOG eo Lie oieacked 
his smaller brother, (010, by jumping onto him from above. 
The juvenile d¢10 retreated immediately and disappeared from 
the study area a few days later. In Auguste 9/0, 7145 had 
been chased and approached repeatedly by <3; she moved to 


a rock overhanging (3's regular haying route tEnxough the 
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area, lying with her head down. When d3 (apparently unaware 
of her presence) moved beneath her a few minutes later, she 
jumped onto him, kicking with her hind legs. The o 
retreated immediately, giving chase calls. He stopped 3 m 
away, faced 914, then chased her into o2's range. 

Krear (1965) saw part of one prolonged fight; none were 
seen during my study; although there was evidence that some 
fighting may have occurred. A few days after the second 
attack described above, 914 had fresh blood stains below her 
left ear. These were not likely from her ear tag as she 
had been tagged a month before. In addition, a juvenile @ 
was trapped on a nearby rockslide in the Jumping Pound in 
early August and she had several round bare patches on her 
rump. Severaid (1956) mentioned that occasionally when a 
pair of pikas were in the same cage, one startedapul ling fun 
out of the other's rump and they had to be separated. Dice 


(1927) also observed this in captive pikas. 


Analysis and Discussion. 

Distribution of calling throughout the day reflects 
general activity closely and thus ie not presented nere~ —A 
seasonal analysis of average call frequencies for individuals 
is presented in Table 4. These frequencies were calculated 
by averaging the call frequencies of the hours of the day, 
as the distribution of observations throughout the day varied 
between months. 

Lin aol 1970, and May and June 1969, the cco’ were much 


more vocal than the ¢ on the Kananaskis study area. In July 
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ancpauguec, the co and 9 had similar call rates, with a 
definite speak in calling in August 1969. The juvenile ¢ 
present in July called less often than the adults. 

On the Jumping Pound study area, all adults had simi- 
lar call rates, increasing through the summer to a peak in 
August 1970. The juveniles present in June and August 1970 
had much lower call rates than the adults, with the excep- 
BVOnnOLlo [4a Tintce. Wasmonesoretwo juveniles) seen TO 
establish successfully (the other being 95 in August 1969), 
and was the most vocal individual encountered during this 
study. 

Paired pikas (shown with asterisks in Table 4) are 
more vocal than unpaired ones in August. Information on 
April-July is inconclusive. This increased calling by 
paired pikas is concurrent with the August separation of 
intensive use areas of pair members, and certainly one of 
the contributing factors to separation, as discussed below. 

For analysis, call duels were separated into single 
call duels (two participants) and multiple call duels 
(more than two participants). The majority of exchanges 
heard were single ones. The results are summarized in 
Figure 25, where total call duels heard per hour observation 
and percent composition of single call duels is presented 
for both study areas. The juveniles 95 (1959) and ¢14 were 
members of pairs and were included in that category rather 
than considered juveniles, and Considered 99 in other 


interactions. 
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Figure 25. A seasonal analysis of occurrence and composition of call duels. 
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With the exception of the Jumping Pound study area in 
August 1969, there is a decrease in o-c interactions and an 
increase in pair interactions through the summer. Maximum 
dj-c' interactions occur during the breeding season and 
NexsenuiMepaLwernteractions Occur ian August. <The higher over— 
alleretetofecall duels on the Jumping Pound is probably a 
reflection of the number of pikas present. In July-August 
1969 on the Jumping Pound, the juvenile 95 was involved in 
57/124 call duels, in June 1970, the two juvenile coc’ were 
involved in only 14/95 call duels, and in August 1970, 914 
Was ginvolvedsin 254/527 call. duels, 913 in 36/527, and o'12 
in 21/527 call duels. Thus, when juvenile 9? were present 
on an area and pairing with oo’, they were involved in approxi- 
mately 50 percent of the call duels that occur, accounting 
in part for the observed increase in this interaction 
during July-August 1969 and August 1970. 

The increase in call duel rate in August 1970 on the 
Jumping Pound area is due to a combination of the high 
number of pikas on the rockslide, two juvenile 9? attempting 
togpaic, with com and the adults? attempting to pair with 
another o while still paired with her original coc. 

A seasonal analysis of interruptions is presented in 
Table 5. Although an infrequent interaction, interruptions 
Occur most often in August, and 83 percentsot, the inter— 
ruptions heard were between paired or pairing individuals. 
In August 1970, the juvenile 913 was spending some time with 


Gl, as was 95, and in this analysis both were considered as 


ar vip 
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Pasyttallyapaired,or~palriangewith claw. Thissindicates 
increased antagonism between pair members in late summer, 
and several times interruptions were followed by chases. 
Frequency and composition of approaches is summarized 
in Figure 26. The frequency of approaches was generally low, 
less than one per hour observed throughout the summer on both 
study areas. These interactions were calculated on the basis 
of time spent observing rather than time seen. A total of 
130 approaches were seen: 57 percent between pairs, 10.8 
percent between non pairs, 25 percent between adults and 
juveniles, 2 percent between oc’, and 1 percent between ¢@¢. 
Approaches between pair members are probably sexual in April 
and May. Most approaches involve pairs throughout the 
summer, and adults and juveniles when juveniles are present. 
Some approaches were not followed by chases or 
submission calls. On these occasions the approach may have 
been between animals of equal "status" or between pikas that 
were quite familiar with each other and/or on neutral ground. 
Composition and frequency of chases are summarized in 
Figure 27. Only 16 chases were seen on the Kananaskis study 
area in 1969-70, seven of these between the pair CWR-@TE, the 
© Josing every chase. In July, the @ lost uwo chases to the 
Singlé ORR, and chased ¢LK twice. The juvenile oLK also 
lost three chases to dOWR, never winning any chase. When 
he was present, this juvenile was involved in the majority 
Onecmases Seen. 


On the Jumping Pound study area, 247 chases were seen 
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Figure 26. A seasonal analysis of occurrence and composition of approaches. 
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Figure 27. A seasonal analysis of occurrence and composition of chases. 
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in 1969-70. In July-August 1969, the juvenile ?5 lost all 
her chases, two to her o and one to her mother, ?4. In June 
1970, only one of the 11 chases seen was between pair mem- 
bers. All four of the o-o chases in June involved the 
visiting ol. Many of cl's visits resulted in his being 
chased off the rockslide when he was discovered by the resi- 
dent adults. This co won two and lost five chases. The 
adult 95 won two chases (against 011) and lost two (one to 
303 and one to another o). The juvenile c10 won three chases, 
one against ol and two against dll. These juveniles were 
inconspicuous and nonvocal when compared to the others 

seen in this study, and were involved in relatively few 
interactions with the adults. 

Chases were perhaps less frequent in July. The ¢?5 won 
two chases and lost one against 03. She won and lost one 
against ol. The oo 2 and 3 each chased each other once. 

In August, 224 chases were observed, an extraordinary 
increase over July. The juvenile 914 was considered an 
established pair member, as she had a fixed home range and 
haypile, she was twice as vocal as the adults, and she won 
some chases against oc'2 and other adults, indicating that she 
was defending her home range. Out of the 224 chases seen, 
124 involved ?14. A total of 184 of the chases seen invol- 
Vedmol4nor 4 juvenile; saccouUnting Lore the increase minechases 
ieaugustmon this iSLUdVvechea. | Lies? ? =o .and l4 weresinvol— 
ved in 153 of the 224 chases recorded. These juveniles were 


generally more conspicuous and vocal than the others seen in 
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this study. In addition, the 99 5 and 13 were partially 
paired with ol, and accounted for some chases. 

Thus, the high number of chases on the Jumping Pound 
study area in August is due to a combination of (1) vocal 
and conspicuous juveniles, (2) several juvenile and adult 
09 either pairing or attempting to pair with oo, and (3) 
the general phenomenon of increased aggression between 
pair members in August, displayed by the pikas on both 
rockslides in both years. From the frequencies and out- 
comes of the above agonistic patterns, the intensity of 
threat implied increases from call duel - approach - 
chase - fight. The status of interruption. is not clear, 
as on several occasions it resulted in a chase, but 
generally did not. 

Figure 28 shows a seasonal analysis of the relation- 
ship of calling (calls and call duels) to intensive use areas 
for all individuals and months, expressed as percent of calls 
given and call duels participated in outside the indavaduals 
intensive use area. Both rockslides are combined in this 
analysis. Individuals here are classed as single oo, paired 
do’, and paired ?9?. Unpaired juveniles are not included in 
this analysis. Single oc’ show perhaps a peak in calls 
outside of intensive use areas in June, followed by a decline 
through July and August. Pair members appear to Caliemore 
outside of intensive use areas in April-May, dropping in 
late May and rising to a second peak in August. The percent 
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Figure 28. A seasonal analysis of the 
to intensive use areas. 
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during the breeding season. Paired oo and 9? show a gradual 
decrease through the summer in call duels participated in 
outside of their intensive use areas. Single oo, however, 
show a high level of call duels outside core areas in May, 
decreasing in June, then increasing steadily through July 
and August to a level much higher than paired individuals. 

The pair 32-914 on the Jumping Pound study area in 
August 1970 called and duelled more frequently and were 
involved in more interactions outside their intensively used 
areas than were (03-95. While 914 was in the process of 
pairing with ¢2 and establishing her home range, both pikas 
were more actively defending larger portions of their home 
ranges vocally than the other residents. 

Figure 29 shows a seasonal analysis of approaches, 
chases won, and chases lost in relation to intensive use 
areas. Paired oo, unpaired dc, paired ??, and unpaired 
juveniles are grouped and averages shown. Sample-sizes for 
April, May, and June are small; the July and August sample 
sizes are larger. Interactions occurring outside core areas 
increase to a peak in July and August (with the exception 
of call duels, (Figure 28), which may decrease slightly in 
paired pikas in August). 

The outcome of chases does not appear to depend greatly 
on whether a chase occurs within or outside of an individu- 
al's core areas, as 76 percent of all chases won and 8] 
percent of all chases lost occurred outside a pika's core 


areas. 
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Figure 29. A seasonal analysis of the relationship of approaches, chases won, and 


chases lost to intensive use areas (number of interactions in parenthesis). 
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Thus, late summer separation of core areas is effected 
by a general increase in antagonism, particularly between 
paired individuals, and expansion of an individual's 


actively defended area to outside of its core area. 


5.3 Reproductive and Maternal Behavior. 


The breeding season lasts from mid-April to early July 
(iieltare lols Tne 9 conceive two) litters, but typically 
only the first is successfully weaned (Krear 1965, Millar 
Py ree ienges lations per 10d)as about, 30 days. (Severaid 
1956), and the young are weaned at 3-4 weeks (Severaid 1956, 
Millar 1971). On the Jumping Pound study area, however, the 
yearling 95 produced two litters in 1970- The first appeared 
on June ll, the second on August 4, thus she must have bred in 
early April and early June. This rockslide is south-facing, 
and clear of snow in late winter. The lack of snow on the 
area and surrounding slope may have provided increased food, 
perhaps bringing this ? into breeding condition early. The 
ComgOfOUGROL DLecdingeconditaonsin lateydune or early July, 
although some adult oo’ are incapable of breeding in early 


Jones (Miltar Woy 1)o 


Courtship. 

I have seen part of courtship only twice, both times in 
LOO Of May 1, on the Kananaskis study area, I first heard 
a 9 giving long calls. Before the % gave these calls, she 
was seen sitting on the same rock with CRR. Krear (1965) 
reported seeing oo and ?? sitting on the same rock in spring 


also. The o& remained close to the 9, responding to her calls 
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with his own many times. The oc approached the 9? several 
times, then fed voraciously- This was probably displacement 
feeding arising from the conflict between his sexual drive 
Ver sicsapproacning thes? too closely - 

On July 1, in the Jumping Pound, a captive eleibhuie 2 
beqoanecuvingm long calls jin the evening. ~L was observing 
on the Jumping Pound study area at the time (about 70 m 
away) and all three resident oc’ responded to her with long 
calls. One adult o& made his way to the base of the rock- 
slide, giving long calls, which were answered by theso. 

This o& then disappeared into the vegetation at the base OF 
the rockslide, calling all the while. He crossed the road 
and went to the pens that contained the ¢. Il moved to the 
pens and continued to observe. Thee ran alongeche ouLside 
of the pens, chattering, accompanied by the © on the inside. 
The pair stopped frequently and nosed through the wire. “The 
@ gave a long call, and as her call ended the co gave a long 
call. These calls were given so close together they sounded 
like one. This call "duet" could easily be mistaken for a 
single call given by the ¢o if the observer was not very 
close. 

This sequence was repeated several times. The o& also 
made several excursions around the pens; chattering, calling, 
and moving noisily through the vegetation. The 2? sat on 
her small rockpile or in a corner while the co was away. 

This o visited the ? on four evenings. I was unable to 


trap the o to place him in the pen, and copulation was 
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never observed, although Severaid (1956), Krear (1965), and 


Millar (pers. comm.) report seeing copulations. 


Carepor the Young: 

Like rabbits, pikas are born unfurred and with their 
eyes closed. They are weaned at 24-28 days of age at a 
weight of about 45 g (Millar 1971). The 99 reared their 
young far from their haypiles, usually at the edge of their 
home range. Tapper (pers. comm.) noticed this also. On 
the Kananaskis study area, the juvenile CLK first appeared 
near OCRR's haypile; and on the Jumping Pound, ?5 raised both 
litters beneath the rock I used as an observation place. 
Muffled sounds were heard from the nest before the juveniles 
appeared. 

Since 95's second litter appeared on August 4, their 
approximate birthdate is the first week of July. Vistes by 
25 to the nest that were seen between July 2 and August 4 
arempresented in Table 6. On July 2,295*gave several long 
calls, and since pikas have a post-partum estrus (Severaid 
1960), she probably gave birth around July 1. Although these 
datvamarerat, best sketchy, it appears that 25 )vasited her 
young at intervals of 2-3 hours during daylight. Occasion- 
ally she was seen carrying dried leaves or grass into the 


nest, perhaps as bedding material. 


5.4 Marking Behavior. 
Kleiman (1966, p 167) states that “Scent marking has 


been defined as urination, defecation, or rubbing of certain 
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areas of the body which is (1) oriented to specific objects, 
(2) elicited by familiar conspicuous landmarks and novel 
objects or odours, and (3) repeated frequently on the same 
object." 

Urination and defecation have been described under 
eliminative behavior. Most sites of elimination were 
sheltered and not visible to me, and elimination was rarely 
seen. In midsummer 1970, defecation was first seen on an 
exposed rock. An adult @ stopped on a flat rock, sniffed 
its outer edge, turned around and squatted, sniffed the 
edge again, then moved off. I checked the site immediately 
and found three fresh pellets on the rock edge, coated with 
a light yellow substance (urine?) that more or less glued 
them to the rock. Six or fewer pellets were deposited by 
pikas when elimination was seen on exposed sites and the 
site checked. However, this is not true of elimination 
in sheltered sites, as both captive and wild pikas were seen 
releasing more than ten pellets in some sheltered sites 
and corners of pens and cages. 

Several sheltered and exposed elimination sites were 
Visible to me, and different pikas used these sites. Before 
eliminating, the pika usually sniffed the area thoroughly, 
in the process knocking off some of the feces already 
puoesent . 

Harvey and Rosenberg (1960, p. 213) describe the cheek 
gland of O. princeps as "unique in having the coiled tubules 


of the apocrine portion embedded in a highly basophilic cell 
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mass variable in size in different reproductive states of 
the animal." This cell mass is described as largest and 
most basophilic in estrous 99 and reproductively active dc. 

Kilham (1958), Krear (1965), and Broadbooks (1965) saw 
pikas rub their cheeks on rocks, and suggested a scent 
Manking £unction for this. act.. The act consists of a quick 
forward movement of the head along the edge of a rock or 
stick, sometimes preceded by sniffing of the object. There 
wenemsevenals pitcaditional” rubbing places .on the study areas, 
these were seen being rubbed by several individuals, in some 
instances the same site was rubbed by different individuals 
in the same day. 

The smaller fecal deposits, if not conspicuous, are 
familiar to pikas, as they were visited and defecated on 
fairly regularly. Some cheek rubbing sites were rather 
conspicuous -- one was a stick protruding over a flat rock. 
Other sites rubbed were pyramid-shaped rock corners. 

Traps set on prebait often had urine spots or a few 
pellets glued to the doors. Since traps were washed after 
a capture, they might have presented a novel object and/or 
odor to a pika. Finally, when the first captive pika was 
placed in her pen, her water supply was a Dilastlc cottage 
cheese carton sunk into the ground. This was unsatisfactory 
as she literally filled the carton with feces. The captives 
also made fecal piles in corners of their pens, bute only, in 
corners adjoined by an inhabited pen. 


Frequencies of cheek rubbing and sniffing, expressed as 









to estsce ey.tiouboxys InexreIilb at ssta ot sidsizev 
bis t2epte!l es bédiioesb ai seem, ifep eiat " fsmias end 
-vt evrsos yYlevissuboiqes bas 99 suortee at Sil idgorsd. daom | a 
wee (¢090f) axoodbsord Bas ,(@0@fL) assa , (8865) medrin Na 
jneo2 6 hetéeppue bis ,axcot ao eteeds afed? dux esadig 
t9fup 6 to asgefeaqoo jos sd? .dos afd’ toa adstsoau2 paiatzem 
to #501 6 ic spbs orfi prols hbsed sit to tremevom 5 xewite2? 
erent Josfdo sit to pristine yd bsisnetq esmijemoe ,Aoise 
,S69%5 YDute sid no esosig pntdderz Visnoisibeat" lsxevee aisw 
omoa i ,alsubivibor [srsyee yd Bbeddux pated nase eaew seeds 
eLlewbiviboi Sasxisiiib vd bsddus esw ssdis smee ots eeonstent 
-Yeh spe ofF atk 
926 ,2uouDtgenods Jon ti ,e@tteogsds [S062 asian sae 
ao. BSis59%25 bois bestaky sisw vets ee a5Arq oF 216i Limp? 
Talj6t Sisw Bette pniddux aAseds snoe -Yltslupss ylute? , | = 
M503 te([T 6 tSvo piiburjorq Aoisga 6 asw eno —« avouniqenoes 
~SiOoMtoo ADOT Dsgede-brmetyq sxsw Hecdadis aostie zedt0 
& 19 atoge Siisty bed asitie ti edeig 6) dee BgqeaT 
mes26 beasw oxsw eqext souta .cico® sit.o2 Baetp ateileg = 
x0 \Bris S9s¢do Leyor s bojtnessxgq . ssh toipim .yords S2utg6o a‘ : 
Sew 6Xxigq svisgqeo Jaxkt exis pee Yifsati..sadrq 6 bebe” 
Spa head 24ta8ig 5S Bsw aque. ain ted - 


ws on s 7 4 we 4 Crlaee as 
yaososieivsenu dew eidT Savon odd otek Ant 
in Ee ar a ‘ 





7 a 
a 1. ik a 1 - 
bo Oe yah ote ae w’ «6h OW TION TSS oar” 
Seek wer ths LY ENP d RID } 
i ’= 7 v* ta 7 = i 
b eS 7 a : ae 
fa © 7 . i 7 7 _ 


92 


weighted averages of number of acts/hour seen are presented 
in Figure 30. The cl was not included in this analysis as 
he was infrequently seen and displayed an erratic frequency 
of cheek rubbing. The frequency of cheek rubbing by adult 
oo did not change greatly from April-August. Adult 9? show 
a peak in cheek rubbing in July, coincidental with the 
separation of intensively used areas. Juvenile oc rub more 
often than all others, and juvenile 9°? rub about as much as 
adults. Sniffing was not recognized in the field until June 
1969, accounting for the low frequency observed in May. 
Sniffing frequencies generally reflect those of rubbing for 
allim™ sex and age classes. 

The relationship of defecation, urination, and rubbing 
to core areas is presented in Table 7 for each individual 
and month. Adults and successfully established juvenile ?9? 
rub mainly outside areas of intensive use. The proportion 
of rubbing by adults within intensively used areas is higher 
when juveniles are present and in August, when intensive 
use areas are discrete. Unpaired juveniles rub predominately 
within intensively used areas. 

Most rubbing occurs around borders of home range core 
areas. The presence of juveniles may stimulate adults to 
rub the areas occupied by juveniles. 

Thus etrom tise study, suraneation,., deLcecataon,, and) cheek 
rubbing by pikas do display characteristics of marking 


behavior. 
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Figure 30. A seasonal analysis of weighted averages of cheek rubbing and 
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6. CONCLUDING DISCUSSION 


Like most wild species, pikas show variable activity 
under different weather conditions. In summer, pikas avoid 
the hottest parts of the day, and although information is 
scarce, may also avoid the coldest parts of the day in the 
eolder months. 

Surface water was not available for most of the summer 
on either study area (with the exception of the Jumping Pound 
area during spring runoff). Unless water trickled beneath 
the rocks, or ice remained under the rockslides all summer, 
the only water available to the pikas was rainwater and that 
in the vegetation they ate. Pikas are physiologically 
adapted to conserve water (MacArthur, pers. comm.) and their 
urine is very concentrated. These adaptations, however, are 
apparently not sufficient to keep them alive at high tempera- 
tures (over approximately 75°F) for very long without water, 
asmtnes twompikas that, died did sso on hot arternoons. Thus; 
Susceptibility to heat stress is likely the xeason for the 
pikas' avoiding the hottest part of the day in summer. 

Avoidance of extreme cold in winter is one method 
of energy conservation, as a high quality food source is 
least available at this time. The gradual decrease observed 
in rate of refection of cecal feces from early spring to 
summer corresponds to the increase in food quality and 
quantity. I would expect reingestion to be most frequent in 


winter. Accumulations of cecal feces were present in the 
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nests of penned pikas, and these might be eaten in the wild 
in winter as a supplement. 

Pelage maintenance acts increase gradually through the 
summer; this increase may be caused by irritation by ecto- 
parasites and pelage moults. Sitting occupied between 40 
and 60 percent of the time pikas were seen; pikas groom, 
call, and interact (through call duels and interruptions) 
while sitting. They are fairly alert while sitting, and 
were aware of a potential predator or other disturbance before 
I was in most cases. Pikas almost always gave alarm calls 
immediately, alerting the other individuals. One pika was 
usually up and around, perhaps serving as a "sentry." Pikas 
responded to the alarm calls of ground squirrels, chipmunks, 
red squirrels, and marmots (Marmota caligata, seen on other 
areas), and some passerine birds, and vice-versa. Thus, 
the alarm call functions in both inter- and intraspecific 
communication. Pikas always responded to avian predators with 
a quick volley of alarm calls and Yapid disappearance from 
the rockslide surface. However, the response varied when a 
weasel (Mustela frenata or M. rixosa) appeared. The pikas 
either reacted as above, or silently took high vantage points 
and watched the weasel, ducking into the rocks only if 
approached. The second type of response was the most common 
one seen. I never saw a weasel catch a pika, although Tapper 
(pers. comm.) did. 

Feeding occupied about 20 to 30 percent of the time a 


pika was seen in spring and early summer. When haying began, 





ve 






Sbliw srt ni netso od ddpim saedy bas 5th Bonneg to 
-toomeiqque 6 es tetniw 


adt dpvouis yilevbsip serstoni atoe eodenatalem epsiedy 


= ae : 7 ! 
-sto8 vd doitssixti yd boeveo od Ysa senesons aid? ; tommue ss 


O® seswisd Betgqvoze parssiae .acivem aepsisq bas eetlestsg 
Mootp asxiaq inese stew esztq smrd sdt to tasoxzseq Ge bas 
(evoitquixeini Sis aleub {iso dptroyH#3) gostegat Oas fies 

Bas .pittitie cliuw susls yixtst Sxe Yea? -paitsia elidw 
Stoted sortsdiwiathS ssdto zo soetébouq dstsnés6g 6 320 Stews Siew 
Biff musics ovsep 2eyswis jJeomls esA4nd .eseses Jeom ae aawis 


tedto sds prisiseis) ,ylestetbemmet re 


Pd 


B6Ew SB2iqg snO .ailsuUbrvibna 


eexid "“.vyusose” 6s 26 paivis: eqsrisqg ,SAveIs DAS Gu Yiisver 


eiapegrd> ,elerxrtupea,Sivotp io ‘ellso mmpis Sad.gg babnoqaet. 

tefito ao meee .sispi leo BSamteM) eltomism Bas ,21Seeigpe Bex 

2udT .setev-ooL) Oas ,ebuitd sniteaesaeq emioe BAS , (26976 | 7 

a 

Siiissdasxutni bos -xesni dod ni eacbasaut ites misle ods : 
igiw azovebsita asivs oF bebnodesi Beyewls aexaia - dor ssolaumme> 

MOIT Sonetssqose:b Bbigsex hoe eliso mitsls to yeriew #oaivup 6 as 

& netiw bebisy senoqesu sd} , sevewoH :S58i we obilespor. ext3 _ 


ae : 
esxiqg eit .bexssqqe (seoxti .M. 10 6Jsas35 aloseuis) Levsew 
Binieg Spesnsyv cipirl soot yltneite ae ,sveds as beI969% "aS a 


BE yao ertscos oct odnt ey jane ads f 


a r aie eft sew SEOgaox to sqyut pid ie edt 
ae. a * a 7 7 
ee ee) oe 








97 


observable feeding time dropped, as the pikas fed while 
haying, and haying areas were generally not visible. Haying 
occupied about 20 percent of the time pikas were seen. 
Sitting activity averaged about 50 percent of the time pikas 
were seen in the haying season. Haying areas of individual 
pikas did not overlap greatly and the edges of the haying 
areas were usually close to the pikas' core areas. A few 
chases were seen in haying areas when the occupant encoun- 
tered an invader. 

How did haying behavior evolve, and what is the 
selective advantage (or advantages) for such behavior? 
Before pikas began intensive haying activity, in both spring 
and summer, they often went out to feeding areas and brought 
vegetation back onto the rockslide before eating it. The 
pika usually sat on a favorite place or other high rock 
while feeding. This pattern was more common in early summer, 
when understory vegetation height increased, obscuring the 
pikas' vision. The pika probably felt more secure on the 
rockslide, as it's vision was not obscured and the animal 
was much closer to well-Known escape terrain; thus this type 
of behavior probably reduces exposure to predation and would 
be of selective advantage. 

The second part of the pattern, that of actively caching 
large quantities of vegetation, is more difficult to explain. 
Pikas were seen caching mouthfuls of vegetation in many 
places within their home ranges in spring and early summer. 


They also sometimes ate only part of what they had brought, 
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leaving the rest. This often happened when the pika was 
feeding on its favorite place. Most favorite places were 
large, high rocks. A cache could have accumulated in such 
places, and the dried material may have been used initially 
as an emergency food source. 

From Millar's (1971) experiments, haypiles do not 
appear necessary to winter survival or reproductive success, 
although these experiments should be repeated over several 
years and involving more animals. It seems illogical that 
pikas should spend between 10 and 30 percent of the time 
they are seen haying in late summer if haypiles are not 
necessary for winter survival or reproductive success. Also, 
the possibility of deep, inaccessible caches of the type 
that Severaid (1956) found cannot be ignored -- these may 
be some critical amount necessary in most winters, or 
necessary perhaps when weather conditions are not favorable 
for extensive winter foraging, as in years of little snowfall 
and extremely cold weather. 

Haypiles may also have a social function. On the areas 
I studied and a number of others visited, do had more numerous 
and more conspicuous haypiles than ??. Hobbs (pers. comm.) 
noticed this also. It is possible that these conspicuous 
haypiles are some sort of display, most likely a "statement 
Of Occupancy ‘to other oo; and perhaps also°as an attraction 
to 99. Kawamichi (1971b) feels that ranges stabilize after 
haying ceases in autumn, and that pair members probably share 


haypiles in winter. 
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Table 8 shows a summary of the spatial and social shifts 
observed during April-August in this study. During the 
breeding season (April, May, and June), pair members were 
tolerant of each other and ranges overlapped extensively. Few 
sexual interactions were observed in this study, accounting 
for the low frequency of interactions seen in spring. Call 
duels occurred mainly between oo’, and might have been compe - 
titions for 9??. Long calls were most frequent during this 
period. Other agonistic interactions occurred mainly between 
do’, but few were seen. In June oo and 39 cheek rubbed, 
urinated, and defecated mostly outside their core areas 
(unless juveniles were present), and most interactions occurred 
within core areas. 

In July, oo began haying and showed distinct haypile- 
oriented core areas with little overlap of their ??'s core 
areas. Long calls were less frequent, and o-9 and adult- 
juvenile interactions predominated. Interactions and cheek 
rubbing, urination, and defecation occurred mostly outside 
core areas. When juveniles were present, single oc’ began 
cheek rubbing, urinating, and defecating within their core 
areas as well. Agonistic interactions increased slightly. 

In August, 9? and some juveniles began haying, showing 
haypile-oriented core areas. There was no overlap of core 
areas between pair members. Interactions occurred mainly 
between oo’ and ?9 and adults and juveniles; all occurred 
mainly outside core areas. The number of agonistic inter- 


actions increased greatly when several juveniles were present 
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and attempting to pair with single individuals. The ?? cheek 
rub, urinate, and defecate mostly inside their core areas 
when juveniles are absent, and mostly outside their core areas 
when juveniles are present. The oo cheek rub, urinate, and 
defecate mostly outside their core areas when juveniles are 
absent, and mostly inside when juveniles are present. The 
pikas were most vocal, and agonistic interactions were most 
frequent in August, particularly when juveniles were present. 

This shift indicates increased defense of core areas; a 
direct response to the juveniles, as it occurred whenever 
juveniles were present and did not when they were absent. 

The outcome of social interactions did not appear to be 
dependent on the site of the interaction with established 
adults. From the outcomes of agonistic interactions, co are 
generally dominant over ?9, and adults are dominant over juve- 
niles. The juvenile 914 did win some chases while becoming 
established, and the first ones she won were in or very near 
her core areas; thus the outcome of an interaction appears to 
be somewhat site dependent during establishment. 

Pikas have a fairly complex social communication system, 
usingyecasyadirectethreatsyiand perhapsiscentse® Alnimxthe 
calls appear to have different meanings accordins to the 
context in which they are given. The intensity of threat 
implied in agonistic behavior patterns, derived from the 
overall frequencies of the patterns and the sequence in which 
they were seen is (interruption<?)<call duel<approach<chase< 
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The social and spatial arrangement of the pika thus 
possesses characteristics of both territoriality and a 
dominance hierarchy. 

Why do pikas live in pairs? This is of advantage to 
reproductive success, as in many areas in early spring, 
snow still covers the rockslides, restricting movement, and 
do are readily available to receptive ?9 if they are paired. 
Later on, while 9? are pregnant and caring for young in the 
nest, the o still uses the entire range of the pair, and may 
actually "defend" the area against invasion by pikas from 
less optimal habitat. 

In spring and early summer, oo called, interacted, and 
cheek rubbed, urinated, and defecated throughout the range 
of the pair. Since most interactions during this time were 
between oo, it can be assumed that oo’ were competing with 
each other for ?9, even though they were already paired. 
Tapper (pers. comm.) found that some oc’'s ranges were largest 
during the breeding season, overlapping the ranges of 
neighboring pairs and extending even further in some 
instances. 

Range separation between oc" and ?? later in summer 
appears to be brought. about by defense of a larger area by 
each individual. This separation occurs the same time that 
CO@beqin haying, sand) from this study, sthesanitiation of 
haying does not appear dependent upon the timing of appear- 
ance of juveniles, as pikas on the Jumping Pound in 19/70 


began haying in mid-July and weaned young appeared in early 
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August. The fact that pikas on the Jumping Pound began 
haying earlier in both years than those on the Kananaskis, 
and that vegetation on the Jumping Pound came up more quickly 
and was more lush, indicates that the state of the vegetation 
itself may trigger haying behavior. 

The function of cheek rubbing, urination, and defe- 
cation is likely marking, as all display characteristics of 
marking behavior. Confirmation of this must be left to 


intensive field, and if possible, laboratory experiments. 
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Appendix 1. Programs used for sorting in and sorting out data on 
the activities of an individual pika in one month. 


VSORTINLOIV 
VR SORTIN C3D 
Ci] D+O 
(523) +(D[1J>1)/4 
C3] Lie(25C)p0 
C4] MCD[1];i+«D 
[5] = (Oi <i) fa 


VSORTOUTLOIV 

VE COREROUT= 2 7A sb 30D GC 
pial ‘WHAT COLUMN(S) DO YOU WANT TO GPRADE-UP?! 
C2] G<+L 
Ca] >+(¢€oG)>1)/21 
C4] *(G=0)/L10 
C5] Z<2Z((4420;36])3] 
on +110 
Pileere 4-20 CAZL 5 GL2) 1); J 
L8] EecCUAL FCM ))34 
ho) fe Oslin il 
ELON 2 Buh AreCOLUMNCS ) DO YOU WANT TO DISPLAY?' 


Lea Aa 
C12] ‘WHICH DATA COLUMN(S) ARE YOU INTERESTED IN?' 
Dra ei 


Gel > (oe?) =e) /7'3 

C15] +((4+/(C<((203B))>0)/1(p2)01)))=0)/L4 

Gren > Lith 

[17] £23:+((+/+/2Z0 ;B]>0)=0)/L4 

[18s] 27('w'=(",0«'DO YoU WISH CONCURRENT OCCURRENCE OF DATA?) Tan Ge 
CES > @CD <0 5))i=2)) AL 14 

L208 "HOW MANY COLUMNS MUST HAVE DATA IN THEM? * 


C2 ey D<i 
C2 2.4p ab ts: +(C4/(C#((D)S4/ (203 BJ>0))/1(92)01)))=0)/L4 
C23 77 


C2u) £9:7((+/(C<((+/203B))>0)/1(92)011))=0)/L4 
PIS hI 7 suc ' ' 

PZG WT A Pelel 22,6034) 

2 Te > ia O 

L Jeo 4 alia te! 

[29] 'THIS BEHAVIOR NEVER OCCURRED! 

US0u F + E20 


v To exit from this program, use a-, 


Data were entered in an eight column matrix, including: row number, 

specificract,;,other participant(s) if an interaction, frequency of 

thesact,»¢durataonrofjthe act, location of the act, specific location 
of the act, and hour of day. All were in numerical code. 


These programs were developed by Len Mottus of the University of 
Alberta. 
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Appencaicese- wand 5.5 Programs for arcsine transformation, sum of 


Squares, and multiway analysis of variance 
used on activity data. 


VARCSINECUIV 


V ARCSINE @ 


[ey] 


V 


H+((-1)0(Z2*0.5))x360#02 


Arcsine program courtesy of Len Mottus, University of Alberta. 


Ege 
[ee 
C3] 
L4 J 
C5] 
[6] 
C7] 


iy) 
28] 
tsa 
C4] 
[5] 
ots 
7a 
L8J 
[9] 
Ea e 
fei} 
Pakeey| 
bu34 
fier] 
[15] 
[16] 
a7 
C18] 
(19) 
205) 
245) 
C29.) 
E23") 
C24] 
[25] 
[26] 
Vv 


VSSLOIV 

StYmooe ns DISK CGEROS ; ONES 
>(K=ONES<K-pZEROS+«(Y=0)/1k+pDIMN+pR)/4 
R<+/((10)p4EROSL ZEROS] J R 
+(0%pZEROS+ 14+Z2EROS)/2 

R<R*2 

R<+/R 

>(0<ONFS+0NES- 1)/5 


SR+x/(Y=0)/DIM 


VANOVALOIV 

T<ANOVA D3DIM3N3REPS3K3R3CT3V31I38S 

aC DUN eo D) = 3 

T<( (i+ (2*N)4+2*xK+(REPS*DIN[1])22),4)p0 

cT+((N+1)p0) SS D 

TLR; 2 3)J<«((X/DIM)-1),((N+1)p1) SS D . - 
(HEP S=1))/ 7 

Die memo (he Poy. CC1 N+) ) sd eos 

D<e+/ (1) D 

DIt+1+DIM 
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+(HEPS=1)/23 
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TiR-1331<TtR sod =+/(1) Tia Gk=2) 331 

TC. (h-1) -43<701 C8 -1)33)47 0108-1); 2) 

I<+1 

TELE jet 0 LV) ‘ 
+((2*N)>I<«I+1)/25 


Anova and SS programs are from the University of Alberta Computing 
Science Library. 
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